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This report is one of a series of open file reports prepared by the United States

Department of interior Geological Survey, Ground Water Branch, which presents

basic data on wells obtained from reconnaissance surveys of desert areas. These

investigations are conducted by the Geological Survey under a cooperative

agreement whereby funds are furnished equally by the United States and the

State of California. The reports in this Bulletin No. 91 series are being published

by the Department of Water Resources in order to make sufficient copies available

for use of all interested agencies and the public at large. Earlier reports of this

series are:
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Data on Wells in the West Port of the Middle Mojave Valley Area,

San Bernardino County, California

Bulletin No. 91-2
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San Bernardino and Riverside Counties, California
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San Bernardino County, California
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Data on Water Wells in the Willow Springs, Gloster, and Chaffee Areas,

Kern County, California

Bulletin No. 91-5

Data on Water Wells in the Dale Valley Area, San Bernardino and
Riverside Counties, California
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UNITED STATES
DEPARTI'/IENT OF THE INTERIOR

GEOLOGICAL SURVEY
V7ater Resources Division

Ground Water Branch
Sacramento ik, California

November 27, I962

Mr. William E, Warne, Director
California Department of Water Resources
P. 0. Box 388
Sacramento 2, California

Dear Mr. Wame:

We are pleased to transmit hereiri-th, for publication by
the Department of Water Resources, the U. S. Geological Survey

report, "Data on Water Wells and Springs in the Chuclwalla Valley
Ai'ea, Riverside County, California," by F. W. Giessner.

This report, one of a series for the Mojave Desert region,

was prepared by the Long Beach subdistrict office of the Geological

S'Ji'vey in accordance with the cooperative agreement between the State

of California and the Geological Survey. The report tabulates all

available data on wells and springs in Chuctoralla Valley, and shows

reconnaissance geology vrLth special reference to the water-yielding

deposits

.

Sincerely yours.

A-^a /d!,^-.j!r..iSl

Fred Kunkel
District Geologist





CONTENTS
Page

Purpose and scope of the study 3

Location and general features of the area 5

Geologic and hydrologic features 6

Previous vork and aclaio\/ledgDients 11

Well-numbering system 12

References cited 1^

ILLUSTKATIOITS

Figure 1. Map of part of southern California showing area

described by this report Following page 77

2. Map of the eastern part of the Chuclamlla

Valley area, California, showing

reconnaissance geology and location

of wells and springs In pocket

3. Map of the western part of the Cb.uclcwalla

Valley area, California, showin.s

reconnaissance geology and location

of wells and springs - - Ii^ pocket

mBLES

Table 1. Data on water wells and springs in the aiuclmalla

Valley area, California - lo

2. Measurements of the water level in wells 33

3. Drillers' logs of wells - 37

k. Chemical analyses of water from wells -- ^



:.;p.:



DATA OH WATER 1-ffiLLS AHD SPRINGS IN TEE CHUCKl'li^JIA VALLEY AREA,

... RIVERSIDE COroiTY, CALIFORNIA

,
By F. W. Giessner •

-
'

-. ' *-

PUF^POSE AND SCOPE OF THE STUDI

The desert areas of southern California, of vhich the Cl:ucl:;ra,lla

Valley area is a part (fig. l), are broad va?J.eys or "basins that

have been partly filled by alluvial deposits and are surrounded by

nearly ban-en mountain ranges. These basins contain ground water

that varies widely in chemical quality and is potentially available

for development for irrigation, industrial, and domestic supply.

The objective of the investigation was the collection and

tabulation of all available hydrologic data for use in planning

orderly development and utilization of the ground-water resources,

as well as providing a basis for subsequent detailed ground-water

studies.



Fieldwork by the U.S. Geological Sunrey in the area included:

(l) A very brief reconnaissance of the ma^or geologic features to

define the extent and General character of the deposits that contain

ground crater; (2) an inventory and exarination of virtually all the

vater wells in the area to detennine and record their locations in

relation to geographic and ciatural features and the public-land net,

and to record the depths and sizes of the -wells, the types and

capacities of installed pvimping equipnent, uses of the water, and

other pertinent information; (3) the measurement and recording of

the depth to the water surface in wells, below established and

described measxiring points at or near the land surface; (h) the

selection of representative wells and the periodic measurements

of Tjater level in these wells in order to detect changes of water

levels; and (5) the collection and compilation of well records,

including well logs, water-level measurements, and chemical analyses.

This study has been made by the U.S. Department of the Interior,

Geological Survey, as a part of the cooperative program with the

California Department of IJater Resources to investigate the ground-

water resources of the desert areas. Fieldwork and preparation of

the report have been under the general supervision of H. D. Wilson, Jr.,

and Fred Kunkel, successively district engineer and district geologist

in charge of ground-v;ater investigations in California, and under

the immediate supervision of G. M. Hogenson, geologist in charge of

the Long Beach subdistrict office.



LOCATION Airo GEflERAL FEATURES OP THE AREA

The C3auckwalla Valley area, as described in this report (fig. l),

includes about l,l60 square miles. The area of this study lies in

the desert region of southern California between long, llk''k6^ and

115''l4-5' U. and lat 33''28' and 34'*C2' N. The boundaries are shc'ra

on figures 1, 2, and 3.

The area includes all or parts of the follo'\-d.ng U.S. Geological

Survey and Army Map Service topographic quadrangle maps at a scale

of 1:62,500: Cadiz Valley, Canyon Spring, Chuckvralla Mountains,

Chuclaralla Spring, Coxcomb Mo-ontain, Iron Mountains, McCoy Spring,

Midland, Palen Mountains, Palo Verde Mountains, and Sidewinder

Iv'ell. (See index naps of figs. 2 and 3.)

Access to the area is provided by U.S. Highway 6O-7O and the

Parker Dam Higiiway.

The Ciiuckvralla Valley is a desert area of internal drainage with

no perennial streams. It consists of a broad alluviated valley

bounded on the south by the Orocopia Mountains, Chuckwalla Mountains,

Little Cliuclcwalla Mountains, and Mule Mountains. It is bovmded on

the west by the Eagle Mountains and on the east by the Jiule Mountains

and McCoy Mountains, Several northerly trending mountain ranges,

the Coxcomb Mountains, Granite Mountains, Palen Mountains, and Little

Maria Mountains, bound the valley to the north and extend into the

valley. The intervening valleys are contiguous with and tributary

to the main part of Chuckwalla Valley.



GEOLOGIC AM) HYDEOLOGIC i-TIATI^KaS

The geologic units in the Q:ucl^falla Valley area can be grouped

into tiro broad categories: consolidated rocks and imconsolidated deposits.

The consolidated rocks include the metaciorphic and igneous intrusive

rocks of pre-Tertiary age that form the basenent con^lex. In some localities,

the consolidated rocks include volcanic rocks of Tertiary age that overlie

the basement complex. For the most part, the consolidated rocks are not

irater bearing, except for minor amounts of water contained in cracks and

residu"am.

The unconsolidated deposits consist of sedimentary material that was

deposited in a continental environment, mainly during Quaternary time.

Some of the sedimentary rocks may be as old as late Tertiary. Most of

the material was waterlain as alluvial-fan, stream-channel, lake or playa

deposits, but some of the sand was deposited by wind. Included in the

unconsolidated deposits are the Pinto Formation of Scharf (1935, P« 11-20),

older alluvium, lacustrine deposits, and fan deposits, all of Pleistocene

age, and younger alluvium, playa deposits, and windblown sand, all of

Recent age,
. .



The lacustrine deposits of Pleistocene age are shown on figures

2 and 3 2nd consist mainly of bentonitic clay interbedded with very

fine sand and silt. The deposi.ts are flat.lying, moderately indurated,

and appear to be locally gypsiferous with numeroi^s sandy oblong

concretions present in the clay. The extent of dissection varies with

the location. The e>5)o&ures northwest of Palen La::e consist maj.nly of

mesa-type prominences varying in height from 5 to 10 feet. In this

locality the deposits are capped with a surface of caliche and support

scattered areas of mesquite. The deposits overlain by the alluvial

fans e:-ctending south from the Palen Mountains are believed to be more

extensive than is saovm on figure 2. If the alluvial fans were

dissected to greater depths, the lacustrine deposits would be exposed

over a greater lateral area. The lacustrine deposits are differentiated

from the overlying alluvial fans by the absence of coarse fragmental

material and the presence of thick beds of pinkish clay. These

deposits would probably yield only small amounts of water to wells.

Scharf's Pinto Toniation, of Pleistocene age, is shown on

figure 3. This formation consists mainly of coarse bouldery fanglomerate

and lacustrine clay, with some interbedded basalt. The fanglomerate

deposit probably would yield water freely to wells, but the basalt

probably would yield only small amounts of water.



Tbe older alluvium is of Pleistocene age and is shown on figure 2.

It consists of fine to coarse sand interbedded with gravel, silt, and

clay. Tlie color of the deposit ranges from dark brovm to i-ed, with

a speckled appearance caused by numerous small whits nodules of caliche.

Hie deposit apparently is extensive, but surface exposures are limited

to a few gravel pits where the overljrLng deposits of younger alluviimi

and windbloim sand have been removed. The older alluviiim yields water

freely to wells and probably is the most important aquifer in the area.

The fan deposits of Pleistocene age, which are sho^m on figures 2

and 3, are poorly sorted and consist of boulders, ver^r coarse to fine

gravel, sand, silt, and clay. The fans are characterized by local areas

of well-developed desert pavement. This deposit is generally above the

water table and is not considered a ijater-bearing miit. TJhere saturated,

the fan deposits nay yield small amounts of water to wells.

Tlie younger alluvium of Recent age, which is sho\m on figures 2 and

3, is poorly sorted and consists of gravel, sand, silt, and clay. This

permeable deposit overlies many of the geologic vmits in aiucfc/alla Valley

as a thin veneer and is believed to be mostly above the water table. If

saturated, this deposit probably would yield water freely to wells.

The playa deposits of Recent age, which are shovm on figures 2 and

3, consist mainly of clay, silt, and sand. Tliese deposits occur in three

locations: Ford Lake, Eayfield Reservoir, and Palen Lake. Of the three

playas, Palen Lake is probably the only playa which discharges ground

water by evapotranspiration. The playa deposits are relatively impermeable

and probably will not yield water readily to wells.



The belt of iTindblcnm sand of Recent age, which is shotra on figures

2 and 3, consists of actively drifting sand and is a result of easterly

and westerly irLnds. This unit mainly occupies the lov^er elevations of

the valley from the northwest end of Chucta/alla Valley to the eastern

linit of the mapped area. The deposit varies in thiclmess from to

25 feet. Some of the dunes are anchored by vegetation. This deposit

apparently is abo\''e the water table and is not considered to be a

water-bearing unit. "- -^^'^-^^^"^ -- ''--^'2 - -- ••''••

In many of the desert valleys of soutliern California, the

unconsolj.dated water-bearing alluvial deposits underlying the

valley floors are displaced along faults, which impede the

horizontal movement of ground ^iater. Such faults may be present

in Chuckvralla Valley, but, if so, they are not apparent on aerial

photographs or to field inspection. Also, pronounced differences

in water levels within short horizontal distances, which suggest

faulting of the water-bearing deposits, are not kno^m to be

present.

The ground-water supply in Chuclroalla Valley is replenished

by ground-water inflca/ from Pinto Basin and by runoff from the slopes

of the mountains surrounding the valley. Also, a small amount of

recharge may originate from infrequent rain on the valley floor.



ninety-t\TO veils and springs were inventoried in the Ch'ick\-ra.lla Valley-

area. Data for these wells are listed in tables 1 through k, and the well

locations are sho^.m on fig^-ires 2 and 3- Measured watsr levels range from

U85 feet below land surface in well ^/iU-26A1, west of Desert Center, to

21 feet below land surface in well U-/Y[-6c1j north of Palen Lake. Examination

of all water levels in the valley indicates a gro\xnd-water gradient from the

Desert Center area eastward toward the gap betv/een the Mule Mountains and

McCoy Mountains. The gradient is steeper in the western half of the valley

and is nearly flat in the eastern part.

Five wells have been selected as representative to show the range

of long-term water-level fluctuations in different parts of the area.

Complete published and unpublished records for wells k-/l6-3'2.ul, ^/17-6C1,

and 5/16-810. are shown in table 2. Records for wells Vl6-29R1 s-i^d

7/20-UrI are sho\m in table 1. „•.:.-. ...
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iVELL-NTJlffiSP.IWG SYSTEiM

The veil-numbering system used in the area described in this

report has been used by the Geological Suirrey in California since

I9U0. It has been adopted by the California Depart-Jienfc of Water

Resources and by the California Water Pollution Control Board for

use ' throughout the state.

Wells are assigned numbers according to their location in the

rectangular system for the subdivision of public land. For example^

in the number 5/l6-Tiyil the part of the number preceding the slash (/)

indicates the tovnship (T. 5 3«)j the number follo-./:ing tlis slash

indicates the range (R. 16 E.); "the niimber fo.ll,ovrij-.3 the h;yphen (-)

indicates the section (sec. 7); the letter follo^rin^ the section

number indicates the i+O-acre subdivision of the section as shOT^rn

in the diagram below:
. ,

D C B A

E F G H

M L K J

W P Q R

Within the UO-acre subdivision, the wells are numbered serially

as indicated by the final digit. Thus, well 5/l6-7i^'Il is the first

well to be listed in the NV('-^31'/^ sec. 7.

12



For well nuiobers where a Z has "been substituted for the letter

designating the UO-acre subdivision, the Z indicates that the well

is plotted from unverified location descriptions. The indicated

sites of such wells were visited but no e-'/idence of e. we.\l coiild

be found. -. , ,, • >•"••; -::- ,.•".-

Because the Chuclnrair.a Valley area is situated entirely within

the southeast quadrant of the San Bernardino base and meridian, the

tormship and range designations, as given, are adequate.

In those instances where wells have been found to be J.ocated

inaccurately and a number has been assigned previously, thej' have

been correctly plotted on the map but the original numbers have

been retained. This has been done to avoid the necessity for

number changes in reports already published. Fortunately, these

mislocated wells are few in number and were seldom misplaced any

farther than one of the adjoining UO-acre subdivisions.

Springs are numbered according to the same system as wells,

except that the letter s has been substituted for the final digit

in the number.
.

. _•

^

-
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Table 2.--MeasTaremeuts of the vater level in veils

This table includes all impublishsd records for wells having five

or more irater-level aeasurements; records for irells having less than five

neasurements are sho\m in table 1.

Altitudes given are in feet above mean sea level for the land-surface

datum at the well. Land- surface datum is a plane of reference which

approid-inates lai-^.d surface. Altit^ides were interpolated from U.S.

Geological Survey topographic maps.

All measurements of water level are in feet belo^-r land-surface datum.

That is, the aJ.titudes of the measiiring points as reported above land-

surface datum have been subtracted from the water-le\'-el measurements.

U/16-32DI. Salter Pa^JLadine. Depth about 6IO ft. Altitude about

555 ft. ileasurements by California Department of Water Resources, er.cept

as indicated.

ifetsr Uater \-Iater

Date level Date level Date Jevel

lay 15, 1953 109 ivJay 10, 1958 67.8 Apr. 21, I96I a76.98

Sept. 17, 195^ 65.5 I-ay 18, 1959 iT^.9 May I6 78.

1

rs-y 25, 1955 66.0 Sept. 11 76.7 17 a78.26

Cct, 2 66.1 I-^y 18, i960 79.1 June 10 a77.oO
Ivay 16, 1957 67.7 Oct. 6 a h73-^5

ij-/l7-6ci. Harold Stark. Depth about 501 ft. Altitude about 5OO ft.

Ileasurements by California Departiient of Uater Resoui-ces, except as indicated.

Jan. 15, 1932 b22.5 r:ay 25, 1955 21.2 Sept. 11, 1959 21.9

ilay 21, 1952 21 Oct. I6, 1956 21. U Apr, 10, I96I a21.82

Sept. 17, 195^ 21.2 Hay I6, 1957 21.6

See footnotes at end of table.
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5/15-13B1. Franna Farms. Depth atoiit 7£3 ft. Altitude aoout 65O ft.
Measurements by U.S. Geological Si''Tvey, except as indicated.

Water Watex' Uater"
Date level Date le\-el Date level

Oct. 12, 1959 CI63.O Apr. 20, 196I 157.73 Vbtj 18, 1961 157.^3
Kar. 25, i960 CI53.O 25 fl6U.95 Jvaie 10 fl6-'!-.94

Oct. 20 c g302.0 27 158.15 19 el53.0
May 17 158,45 Sept. I8 159.9

5/16-5BI. C. W. Carney. Depth ahout llU ft. Altitude aboub 56O ft.

Keasureiiients by California Department of Uater Resources, except as indicated.

May 25, 1955 71.1 May I6, 1957 72.7 Hay I8, 1959 72.0
Oct, 2 71.0 I.ay 10, I958 71.2 May I8, I96O 7I.5
May 31, 1956 72.7 Sept. 5 71.0 Apr. 7, I96I a70.93
Oct. 16 71^5

5/16-5E2. R, E. Anderson. Depth about 715 ft. Altitude about 5^3 ft.

Measurements by California Electric Power Co., except as indicated.

Jime 27, i960 7U.5 Apr. 3, I96I g92.0 June 10, I96I a68.59
Oct. 17 g8l.O 9 a70.69

5/16-6HI. A. E. Peterson. Depth about 723 ft. Altitude about COh ft.

Measurements by U.S. Geological Survey, except as indicated.

Oct. 17, 1960cg211,i^ Llay 20, 1961 f126. 49 June 19, 1961 123.43

Apr. 5, 15oicgll3.0

9 123.78
25 123.05

June 9
10
14

fi2U.99
12U.39
128. 43

Aug. 6 126.41

5/16-7111. H. C. Brovm. Depth about 643 ft. Altittide about 6l4 ft.

Measurements by U.S, Geological Survey, except as indicated,

Feb. 21, 1958cgl47,0 Apr.
Feb. 17, 1959cgl35.0
Apr. 20 CSI34.O June
May 18, i960 il20.9
Apr. 5, 196lcgl44.0

9, 1961 121.14 June 14, 1961 12502
20 125.61 15 cgl44.0
10 125.12 19 129.19
11 J^6.84 A\ig. 6 126.93

13 127.20

See footnotes at end of table.
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5/16-7F5. H. C. Bro'.m. Tepth about 789 ft. Altitude about 6II ft.

lleasurements by U.S. Geological Siavey, except as indicated.

V/cter VJatei- Uater

Date level D^te leA'-el Late level

Feb. 16, 1959c£233.3 Kay 17, 1961 126.25 June 15 , 1961 127.31+

Apr, 22, 1961 126.03 18 127.13 20 f129, 27

25 f125. 67 20 f123. 37 July 2l^ 12606
I'^y 16 hl27.00 June 10 125.70 Aug. 6

Sept. 7

126.02
126,15

5/16-7PI. Soutliern Coimties Gas Co. Depth about 3-7 ft. Altitude

about 608 ft. Ileasureirents by Southern Coiocties Gas Co., except as indicated.

Sept. 12, 1952 dloG Oct. 1956 105 June 1559 fll6

lar. 195^+ 105 Kov. 105 July 105

Apr. 105 Dec. 105 Aug, fli6

l-:ay 105 Jan. 1957 105 Sept, 105

June 105 Feb. 105 Oct, 105

July lOU V&T, . 105 riov. fll3

Au3. 105 Apr. 105 Dec. 105

Sept. 105 i:ay 105 Jan. i960 105

Oct. 105 June 105 Feb, 105

Kov. 105 July 105 Mar. gl22

Dec. 105 Aug. 105 May 18 illl.8

Jan. 1955 105 Sept. 105 I fey gl22

Feb. 105 Oct. : 105 jT-ine gl2i^

liar. 105 Hov. 105 July gl21

Apr. 105 Dec. 105 Aug. gl2it

i:ay lOl; Jan. 1953 105 Sept. gl23

June 105 Feb. 105 Oct. 121

Ju.-'.y 105 Mar. 105 ilov. 122

kv.[i. 105 Apr. 105 Dec. 122

Sept. 105 May 105 Jan. 1961 122

Oct. lOU June fli9 Feb. 116

Nov. 10^ July 115 Mar, 117

Dec. 10J+ Aug. 113 Apr. 25 a f121. 30

Jan. 1956 lOi^ Sept. fll9 Apr. 117

Feb. lOU Oct. 105 June 126

Ifar. 105 Fov. 105 July 133

Apr. 105 Dec. 105 Aug. 127

I'jay 105 Jan. 1959 floS Oct. 7 al22,71

June 105 Feb. gl21 8 al22,25

July 105 I'&r. 105 9 al22,59

Aug, 105 Apr. fl21

Sept. 105 I'ay 105

See footnotes at end of table.
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5/l6-8l<l. Desert Center Airport. Depth about 212 ft. Altitude about
555 ft. Measujremeats by California Department of Uater Resources, except as
indicated.

Water Water i/ater
Date level Date level Bate level

Aug. 15, 19i^2 d85 Kay. 16, 1957 64.2 Apr. 9, 1961 a33.01
F£y 25, 1955 SU.3 i'ay 10, 1953 53.9 20 a83.03
Oct. 2 84.2 Sept,. 5 84.0 Ijay 16 83.8
May 31, 1956 8i^.2 Kay 18, 1959 83.5 June 10 a83.03
Oct. 16 84.2 Kay 19, i960 83.2 Aug, 6 a83.04

5/16-25FI. John Harmon. Depth about 680 ft. Altitude about 598 ft.
Ifeasurements by the California Department of Water Resources, except as
indicated.

May 31, 1956 132 Sept. 5, I958 138.5 Apr. 7, I96I al34o52
Oct. 16 130.5 I^^ay 18, 1959 134,1 Kay I6 al34.53
May 16, 1957 136.7 May I8, I960 139-8

a. Measurement by U.S. Geological Sur\'-ey.

b. Measiirement by the Metropolitan V/ater District of Southern
California.

c. Measurement by California Electric Power Co.
d. i'feasurement from driller's log.
e. Tape smeared.
f

.

Nearby i/ell being pijmped.

g. Well being pumped.
h. Water-level recorder installed.
i, Measvirement by California Department of Water Resources.
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Tatle 3.—Drillers' logs of veils

2/17-3OEI. The iyletrcpolitaa Water District of Gouthern California.

Altitude about 85O ft<. Drilled by Metropo.U tan Water District in 1933"

6^--inch uncased test hole. Bailer-tested 7 gpci ^-rith no dravdoi'm.

Thickness
(feet)

Depth
(feet)

Sand and gravel QO 90
Sand and gravel, hard

streaks 85 175
Sand and gravel, hard
and soft streaks -- 99 '2^1^

Sand and gravel 36 310
Clay, red k^ 355
Clay, blue 90 hh^

Thicknsss Depth
(feet) (fev^t)

Shale, blue ^3 kd8

Sand and blue shale -- 62 550
"Lime Shell" 2 552
Sand and gravel, very

soft-- 18 570
Clay, red, sticky 8 578
Shale, blue ^5.8 623A

i)-/l5-13Cl. The Metropolitan Water District of Southern California.

Altitude about 683 ft. Drilled by Metropolitan ;7ater District fji 1932.

16-inch casing, perforated 220-2^+8 and 3I7-328 ft. Yield i)-50 gpm.

Sand and rock 6 6

Sand, cemented 23 29
Clay and gravel 15 ^^

Gravel - 5 ^9
Sand, cemented 137 I86
Sand, fine 29 215

Sand and gravel 39 25^

Sand, "heaving" 58 312

Sand and gravel 12 32^

Sand, "heaving" I6 3^0

Sand and clay 91 ^31

C3.ay, red 21 h^2

ij-/l6-31Dln John Penfield. Altitude about 595 ft. Drilled in I96I.

15-inch casing. Yield 2,328 gpm with 52 ft drawdown.

No record 300

Sand, fine to very coarse, quartz predominating, subrounded,

dark fragments (volcanics?) increasing with depth,

occasionally'" interbedded ^d.th silt 20

Sand, fine to coarse, interbedded with light-tan silt 20

Sand and gravel, coarse to fine 20

Sand, fine to very coarse, interbedded with silt, increasing

with depth --- - ^0

Sand and gravel, very coarse to fine, quartz predominating,

interbedded with light-gray-tan silt 100

Sand, fine to coarse 20

Silt and clay, interbedded with medium to coarse sand 20

Sand, very coarse, interbedded with silt 20

Sand, fine to medium 20

3CO

320
3^0
360

k20

520
51+0

560
580
600
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h/l6-32Dl, Walter Palladine. Altitvide aborit 555 ft. Drilled by
James E. 'Jright, Jr., in 1953. iJj-inch casing, perforated 137-597 ft.
Yield 2,750 gpm vith 3^ ft drawdovm. Uell di-l.Ued to 733 f'c, bacicfilled
and cased to 6lO ft.

ilaickness Depth
(feet) (feet )

Surface material 5 5
Sand and gravel; layers ^5 50
Sand, coarse, gravel 5 55
Boulders, small 10 65
Sand, coarse; gravel;
layers 6k 129

Clay 115 2J^

Thickness Depth
(feet) (feet)

Clay, brown, fine
sand layers 129 373

Gravel, coarse, and
boiilders 222 595

Gravel, coarse 30 675
Bedrock -- 58 733

l}-/l6-32lva. Walter Palladine. Altitude about 555 ft. Drilled by
Vanderpool Drilling Co. in 1958» 1^-inch casing to 255 ft, 12-inch
casing 255 to 555 ft, perforated 265-555 ft. Yield 2,000 gpm.

Sand, fins --- kO UO
Sand kO 80
Sand, coarse 30 110
Clay, sendy -- - 60 I70

Sand, coarse, with
clay

Sand, eictra coarse
Gravel, small, in

clay

180
113

87

350

555

V17-6CI. Harold Stark. Altitude about 500 ft. Drilled by the
Metropolitan '.Jater District of Southern California in 1932. l6-inch casing,

perforated 63-95 and 2f;5-252 ft. Bailer-tested IO6 gpm with no drawdovm.

Clay and gravel 17 17
Clay, yelloir, hard -- li(- 31
Clay and gravel 5 36
Clay, brown,hard 11 ^7
Clay and gx-avel I5 62
Clay - 1 63
Gravel - 13 76
Clay and gravel 3 79

Gravel - 9 88

Clay and gravel 19 IO7
Clay, bro\m, hard,

sticky 133 21+5

Clay and gravel 7 252
Clay, bro^m, hard,

sticky 2J+9 501
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5/l^-2ij-Rl. The Metropolitan Uater District of Southern California,
Altitude about 1,072 ft. Drilled by l-fetropolitan VJater District in 1933.
5-2--6-g- inch uncased hole

,

Thickness Depth

(^^i} (I'cg'i^)

Sand; gravel and boulders 3^^t 3^^
Boulders J+6 390
Send; gravel and boulders 159 5^9
Boulders or "ledge" 3 552
Sand; gravel; boulders 16 ^63
Boulders, cemented 27 595
Sand, hard; gravel 13 6o3
Sand; gravel; siTiall boulders 27 635
Gravel, water-bearing 15 65O

Gra-\rel, cemented; boulders 7 ^57
Sand, bro"vm; gravel 3 660
Sand; gravel and boulders 8 663
Sand, cemented; gravel 6 67^
Gravel and bovJ.ders 3 677
Gravel, cemented; boulders •- 52^9 729»9
Boulders 2.9 732.8

5/15-lLl. Franna Farms^. Altitude about 6k0 ft. Drilled by F. P.. Squi

in i960. 16-inch casing, perforated 3^18.75-78^.05 ft. Yield 3,150 gl'm

vith ^k ft dravdo^m, after 30 hours.

Topsoil; clay and silt 20 20

Gravel, small; hard sand ^9 ^9

Sand, hard; rock ^0 115

Clay and sand, "broken" -- ^^ 159

Sand, very fine; gravel, small; clay, "broken" iSl 3^0

Sand, coarse; gravel, sirall to medium; clay, "broken" 3^0 68O

Sand, coarse; gravel, small to medium iCi- 78^

Clay - 5.9 789.

5/3.5-I2NI. Franlc Kanne. Altitude about 688 ft. Drilled in I96I.

16-inch casing, perforated 526-7^6 ft. Yield 1,900 gpm.

Ho record - - 150 150

Sand, fine to coarse, quartz and feJ.dspar predominating 25 175

Sand, medium, angular 25 200

Sand, fine to very coarse, subrounded, quartz and feldspar

predominating, fe\r dark fragments; small amo\mt of silt 100 300

Sand, fine to verj*- coarse; clay 25 325

Gravel, fine; sand, medium to coarse, some very dark

fragments; clay 75 j^OO

Clay, liglit-gray, interbedded with fine to medium sand 25 ^^25
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5/15-12IJ1. --Continued.

Thicltness Depth
(reet) (feet)

Gravel, medltim to coarse, subrounded, dark fragnents
increasing; interbedded occasionally with clay 25 ^50

Sand, very coarse, and nediim gravel, interbedded with clay 5^* 5C0
Sand, very fine to coarse, quartz predominating, some

dark fragments (volcanics?) 75 575
Sand, very fine, ran, interbedded vrith clay 25 oOO
Sand, fine to coarse, qi.i.artz predominating h^ 6U5
Sand, fine to coarse, interbedded with gray clay h^ 69O
Clay, occasionally interbedded with nedi-um to coarse sand -- 15 7^5
Sand, fine to medium, occasional frag:nents I/8- to l/4-inch

diameter 25 730
Clay^ light-gi'ay I6 "jkS

5/15-I3BI. Franna Farms. Altitude about 65O ft. Drilled by F, R. Squire
in 1959. 16-inch casing to 350 ft, 12-inch casing to 708 ft, perforated 215-

783 ft. Yield approximately 3,2CO gpm with I90 ft of drawdo-vm after 10 hours
of pimping.

Sand, fine; small gravel - — 120 120
Sand, fine; clay; broken formation with both I80 300
Sand, fine; small gravel; clay 50 350
Sand, coarse; gravel; clay; broken formation ^-38 768

5/15-27BI. California Division of Higliways. Altitude about 9OO ft.

Drilled by Henderson and sons in 195^. 10-inch casing to 637 ft, perforated

553-625 ft.

Gravel; sand, siVhy - -- 389 389
Gravel; sand, si2.ty, with some broken rock 3 392
Loam, sandy; some pea gravel 17 ^C9

Loam, black, S8,nrty; small amount stagnant water 20 ^^-29

Loam; sand, coar-je, an?;ular; small amouD,t i-rater 12^ 553
Sand, coarse, silty, with some gravel up to 3/^ inch,

increasing amo>^:it of water 1^ 567
Loam, sandy; su:.-'icient water for drilling 10 577
Sand, coarse, bl.'.ty; gravel up to 3/^ inch; alternate

layers 6 to 8 I'-c --- U3 625

Sand, coarse, conglomeratic, "tight," -v/ith silty clay matrix 19 ^^^
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5/16-5B2. R. E. /mderson. Altitude about ^hd ft. Drillecl. by
ovmer in I96O. li^-incli casiag to 305 ft, 12-ixich casi'jag 305 to TC5 ft,

perforated 221^-705 ft. Yield 3,?26 gpm with U3.5 ft dra-'do-;m.

'fhiclmess Depth
(feet) (feet)

Surface soil; sand; gravel 110 110
Clay, sandy; strealis of sand and cobbles 110 220
Clay, brovm h^ 265
Sand, coarse; gravel h^ 310
Clay, bro-vm - 30 3kO
Clay, sandy - - 20 360
Sand, coarse - -- - 75 U35
Gravel - 35 ^>70

Sand, coarse; gravel; streaks of cobblestone 2'+5 715

5/16-6HI. A. Eo Peterson. Altitude about 60h ft. Drilled by
/irmstrong and Fowler in I960. l6-inch casing to 33^ f^^ 12-3/ij- inch
casing 33k to 722 ft, perforated 228-331 and 33^-722 ft. Casing hung
1 f-c off bottom. Yield 3^350 gpm with 5^ f't di'awdo-v-ra,.

Surface sand, clay and cobbles 120 120

Sand, fine, with streaks of clay 90 210

Sand, med3.um to coarse, with thin streaks of liglat-brara clay I50 3^0
Sand, fine; silt 50 ^+10

Sand, medium to coarse, irith streaks of clay I30 5^0
Sand, coarse, with streaks of conglomerate IS3 723

5/l6-7I'l2. H. C. Ero^m. Altitude about 61I ft. Drilled by owxier

in 1959. li+-inch casing to 300 ft, 12-inch casing 300 to 789 ft,

perforated 28O-789 ft. Yield 3,082 gpm with 83.1 ft drawdo^m.

Surface sand, clay streaks and gravel 90 90
Sand, buff to light-brown, fine to medium, quartzitic 115 205

Clay with streal:s of fine to medium sand 75 280

Clay, buff to tan, with silty strealis UO 320

Sand, 3J.ght-bro^;n, medium to coarse, quartzitic, subangular,

with streaks of clay at base 85 ^05

Clay, liglit-brovm, with streaks of silt and fine sand 70 ^75

Sand, buff to tan, medium to coarse, with hard places in

streaks, some basalt fragments noted 90 5d5

Sand, buff, coarse, with streaks of silty clay IO5 67O

Sand, light-tan to bro\ra., cobbles in streaks, coarse,

quartzitic, basalt and greenstone fragments noted,

very high porosity and permeabilities 119 739
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5/16-7P1. Southern Counties Gas Co. Altitude about 6o3 ft. Drilled
by James E. V7right, Jr., in 1952. 10-inch casing to 296 ft, 8-inch 296 to
347 ft, perforated 2kQ-296 and 299-347 ft.

Tliictness Depth
(feet) (feet)

Sui'faca soil 5 5
Sand and gravel,
ceuented — 155 1^0

Clay 100 260
Gravel and clay in

layers 11 271
Rock; gravel 26 297

ThickneGS Deptn
(ferrt) (feet)

Rock, large 5 302
Rock and gravel with
clay streaks 15 317

Rock; gravel — - 30 ^kj

5/16-8FI. Desert Center Airport. Altitude about 560 ft. Drilled by
Roscoe Moss Co. in 19^2. lU-inch casing to 206 ft, perforated IO3-I68 and
172-183 ft. Yield 125 gpm with 62 ft drawdown.

Sand, coarse 82
Clay, sandy --- 21
Sand; gravel to 1 inch I5

Clay, sandy 38

32

103
113
156

Clay; gravel to 1 inch
Sand, packed; clay
Sand, coarse
Clay, sandy

12 163
8 176
12 188
13 206

5/i6-3k1. Desert Center Airport. Altitude about 555 ft. Drilled by
Roscoe iioss Co. in 19^2. 1^4-inch casing to 212 ft, perforated 103-12lj-,

162-178, and 180-198 ft. Yield iSO gpm irith 20 ft drawdoim.

Sand, coarse 8U 8U
Clay 19 103
Sand; gravel to 1-|-

inches 21 124
Clay, sandy 36 I60

Sand; clay - I6 I76
Clay, sandy k I80
Sand; gravel to 1-g-

inches l4 I9U
Clay, iTith soft streaks I8 212

5/l6-36ia. Charles Carr. Altitude about 730 ft. Drilled by James E.

IJriglit, Jr., in 1955. 6-inch casing to 357 ft, perforated 261-357 ft.

Rock and sand 3^
Pea gravel 3
Sand, tight; rock h

Sand, loose 11
Gravel, light; rock 5
Sand, medium; gravel l3
Clay 93
Rock; gravel 2k
Sand and rock; clay 37
Clay 17

"Granite rock" 6
Clay; sand; rock 23
Gravel, hard packed — 6
Sand, coarse; gravel 11
Gravel, coarse 11
Clay; sand 3
Clay, hard 6
Sana; gravel 9
Sand, tight 12
Clay - -- li+
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5/17-19Q1. H. G. Tacke. Altitude about 535 ft. Dril-Ted by Cop.cliella

Valley Porrp and g-apply. Inc., in I958. lU-inch casing to 3C2 ft, 12-incli
casing 302 to 758 ft, perforated 31ij-758 ft. Yield 1,60C fjpm.

r]iic^.iness Depth
(feet) (feet)

Surface sand and
Sravel --- 123 123

Clay and gravel, mixed k6 I69
Sand; gravel 9 178
Clay; gravel QU 272
Sand, fine -- h 276
Clay 52 323
Gravel 8 336

Thickness Bepcli

(feet) (feet)

Clay --- k 3!lO

Sand; grave], with
light clay stiualvs 223 563

Clay; gravel streaks 127 69O
Clay, with fine sand 50 7i!-0

Clay - 20 76O

5/17-2QEI. Edna A, Tacke, Altitude about 533 ft. Drilled by
Coachella Vallev Pamp and Supply, Inc., in 1958, li^-inch casing to
307 ft, 12-inch casing 3C7 to 98I ft, perforated 103-295 and 521-981 ft.

Yield 1,250 gpm.

Surface sand and
gravel 95

Clay I;3

Sand and gravel 19
Clay — - 13
Sand and gravel U
Clay — - 33
Sand and gravel, vith
clay 16

Clay 11
Sand and gravel 9
Clay and shale, with

sandy streaks Ul
Shale 119

Clay, with sand-

95 stone caps 50 kbO

138 Sand; gravel; shale

157 in streaks 211 671
170 Shale; sand; gravel 89 760
181 Shale with light
214 streaks; sand 77 337

Sand, fine; shale 3h 371
230 Shale, with streaks
2lH of fine sand and
250 gravel 59 950

Sand, fine; gra.vel 8 938
291
410

12

13

950
963Sand, fine; gravel

Sand; gravel; shale 20 983

5/17-29HI. Lloyd Loveland. Altitude about 495 ft. Drilled by
Coachella Valley Punp and Supply, Inc., in 1958. Uncased test hole.

Sujrface sand and
gravel 96

Clay - -- 49

Sand, with streaks
of clay 5^

Clay 112

Clay, -vrLth strealts

of sand 215

Clay, -vH-th ligiit

streaks of gravel
and sand 5^

lh5

199
311

526

580

Clay, with streaks
of sand; gravel;

shale 148
Shale 132
Shale, with streaks

of sand and small
gravel I65

728
860

1;025
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5A7-30F1. John Harmon. Altitude about 570 ft. Drilled "by Coachella
Valley Pump and Supply, Inc., in 1958. l6-inch casing to 306 ft, 12-incii

casing 306 to 698 ft, perforated 120-268 and 51^1-698 ft.

Tliicluiess Depth
(feet) (feet)

Sand, fine to coarse 35 35
Sand, coarse; gravel 75 HO
Sand, medium 32 lU2
Sand, coarse 37 179
Clay 56 235
Clay; some rock 15 25O
Clay 10 260
Rock, rough — 34 29^
Rock; clay strealis - 26 320
Clay, sticky I8 333
Clay 22 36O
Clay; some rock 22 382
Clay —

-

k2 U2l4-

Thickness Depth
(feet) (feet)

Gravel 11 i;35

Clay 8 kh3

Gravel -— 5 ^^
Clay 58 506
Gravel 8 51^
Clay 78 592
Gravel; rock — 21 613
Clay 23 636
Gravel; rock 8 6hh
Clay 18 662
Gravel 9 67I
Shale; fine sand 19 69O

Sand, coarse 30 720

5/17-33NI. Lloyd Loveland. Altitude about 597 ft. Drilled by Coachella

Valley Punrp and Supply, Inc., in I958. l^^-inch casing to 2^k ft, 12-inch casing

2511- to 758 ft, perforated 266-758 ft.

Surface sand 102 102
Clay; sand; gravel I8 120
Clay 88 208
Sand; gravel 8 2l6

Clay streaks; sand — 3U0 556
Sand streaks; "sand-

stone cappings" 202 758

6/l2-10ia. Altitude about 1,7^+7 ft. Drilled by Lyon Brothers Well
Contractors in 1932. 12-inch casing. Well dry.

Sand, gray, packed 153 153
Sand, cemented; clay 82 2U0
"Decomposed granite" 80 320
Clay, yellow 10 330

"Decomposed granite"
Clay, brovm, hard —
"Decomposed granite"

10 3^0
20 360
90 U50
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6/l7-3I-a.. C. W. Budd. Altitude about 565 ft. Drilled ty J. B. Eaker
in 1958. 12-inch casing, perxorated I65-68O ft.

ruickness Depth
(foet) (f^et )

Alluvial fill U8 kQ

Clay, sandy; gravel 9'5 57-5
Clay, hro^m -- 3-8.5 76
Shale, tan ^9 1-5

Shale, blue-gray 11 l'j6

Clay, brown (water at I65 ft) -— --- 32 168

Clay, tan, sanciy 7 1T5
Clay, tan - - — 23 198

"Hard sandstone ledge" - - - 6 204

Clay, sandy 26 23O

Clay, brcvn - 31 26i

Sliale, hard - 1^ 275

Clay, tan; "hard ledges" - 123 398
Clay, tan, sandy -— 21 iH9

Sandstone, hard 31 ^50

Sandstone, young 5 ^-55

Sand, gray, loose 1^ ^'69

Clay, gray; sandy streaks 62 531

Clay, sticky- 23 55^

Shale, brown, hard 1^^ 698

"Chenle" shale 33 731
Shale, broim - 78 8C9

Clay, sticky - - -- 9 3l8

6/19-33AI. Hopkins IJcll. Altitude about 358 ft. Drilled in 3911.

8-inch casing, perforated 1,175-1,200 ft. Log from U.S. Geological Survey

Hater-Supply Paper ii-97, p. 2if2.

Soil, probably fine sand and silt 60 60

Clay — - ^^0 100

Alternate sand and clay 5C0 bOO

Sand, sandrock, and gravel 3C0 9C0

Jlot given; presumably sand and gravel 275 1,175

Water-bearing gravel; good water 25 1,200

Bedrock, probably schist or granite

h5



7/20-IShI. Vada McBride. Altitude about kk^ ft. Drilled by Moffitt
and yells in 1959* l^^-iuch casing to 3^3 ft, 12-inch casing 3tj-3 to 1,083 ft,
perforated 853-1,083 ft. Yield 1,000 gpm with 90 ft dravdo\m.

•xh

Sand, coarse; gravel
Clay -- - - -.-

Sand, fine; clay
Sand and gravel
Clay - —
Sand, fine, inLth clay streaks
Sand and gravel, vith clay streaks
Sand, fine, with clay streaks
Clay, wj.th fine sand streaks
Sand, fine
Clay, sticky
Rocks
Clay
Sand, fine, cemented
Sand, fine to medium
Clay
Sand, fine to coarse
Sand, fine, cemented
/Materiel/, fine to coarse, nixed with clay streaks
Sand, gray, streaks '-—

'

Sand, fine, tight
Clay, brc\m
Sand, fine
Clay; shale
Sand, fine, free
Sandstone, tight
Clay, bro^-m, with sand streaks
Clay, brown
Sand, fine, with gi'avel

Clay
Pebbles, fine to medium
Sand, fine to medium, free
Clay - --

Sand and clay, tight
Sand, fine; gravel, with clay streaks '

Sand, fine, with clay streaks
Sand, fine, with gravel and clay streaks
Gravel, fine to medium
Clay, streaks
Gravel, fine to medium, with clay streaks
Clay, bro-.m

Sandstone
Clay, broim
Sand; clay
Sand, fine to medium; clay
Sand; clay
/K3.ter±a.l/, fine to coarse

1*6

ickness Depth
(feet) (feet)

5h 5'+

-9 83
12 95
b 101
6 107

7 li-'i

o 120
ko i6o
z,- 187
8 195

ko 235
1 236

23 259
5 26k

31 £95
10 305
k 309
7 316
36 352
11 363
11 37^
26 itoo

10 Uio

15 1^25

3 1^28

2 ii30

6 h36

5 i^Ui

9 ii-50

2 U52
16 h6&
h 1^72

9 U81
h U85

D 491
10 501

9 510
20 530

5 535
23 553
2 560

3 563
12 575
8 583

27 610
2 612

35 SkJ



7/20-IBeI. --Continued.

TuickneaS Depth
(feet) (f£ct)

Gravel, fine to medium 10 "57

Sand^ fine, vith clay streaks 22 6'79

Sand, 'fine: gravel with clay 21 7^0

Clay ^ [C^^

Sand, fine; gravel "vrlth clay strealcs 17 V''^

Sand, fine, cemented, vrith clay streaks 23 7'+j^

Sand, fine; gravel 10 7^_^

Rocks, rough, hard • 3 (I'l

Sand, fine, with clay streaks 6 7^3
Rock, rough 1 '^''^

Shale, i7hite and brov/n; clay 9 773

Sand, fine to coarse 21 79^

Clay; fine sand - 9 303

Clay, blue — 2 805

Shale, hard -- 1 ^^^
[I's.tevlQ.y , fine to coarse °

°j^^

Sand, fine: clay -- 20 o32

Sand, fine to mediujn, tight 1^ °p
Sandstone, gray, fine; shale - -- 7 ^^9

Clay; shale - - - H °^^

Clay, t-l^ie - - 3 8|
Sandstone '- ^^7
Sand, fine; gravel with clay streaks IC ^}^
Sand, fine — ^^

fl
/Tkterial/, fine to coarse, with c3.ay streaks -- 9 094

Shale; gravel; lime 9 903

Sand, fine; gravel wxth sandstone streaks -- - 2^^ y-(

Sandstone, hard, free > -^t^

Sand, fine; gravel 23 9^3

Sand, fine; coarse gravel; sandstone in streaks 22 975
1 th. QBQ

Sand, fine; coarse gravel -^^ --^^

Sand, rough, mixed v;ith gravel °
^^

/liaterial/, fine to medium; coarse gravel 23 ' !l

Sand, fine; gravel - " ^0 l,OiO

Sand, fine, with clay streaks 33 l^ObJ

Gravel vrlth clay streaks -- - 3o -'""q

Sand, fine to coarse 1^ 1 -^l
Sand, tight, cemented

^ i t^Y
yTkterial/, fine to coarse --- -- °

i'tpq
Clay -

I ;'jg
Sand, fine to coarse, free - °

T l^g
Sand, cemented - - ^ l^l-^y
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Table ^--Chemical analyses of water fi-om wells

The calculated values of dissolved solids were computed frcm the sum of

determined constituents by the Grovmd Water Branch, U. 3. Geological

Survey. Values for sodiiua preceded by the letter a indicate a

combination of sodium and potassium. Values preceded by the letter b

were calculated by the Ground Water Branch. Values preceded by the

letter c indicate a combination of calcium and magnesium.

The analyzing laboratory is indicated by the following symbols: CL Coast

Laboratories, Fresno, Calif.; DWE State of California, Department of

Water Resources; H Hornkohl Laboratories, Inc., Bakersfield, Calif.;

R U.S. Department of Agriculture, Salinity Laboratory, Riverside,

Calif.; 3PH State of California, Department of Public Health;

UC University of California.
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Well nimber

Date of collection

3/18-5Q1 S/lo-UJU.

5-21-52 -11 i:^'- 9-16-61?-/; 11- 2-17^'

Results in parts per iai3J.ion

Silica (siOp)

Iron (Fe)

Calcium (Ca)

fegnesiun (llg)

Sodium (lla)

Potassiuin (k)

Bicarbonate (HCOo)
Carbonate (CO,)
Su:.fate (SOi,)

Chloride (ci)

Fluoride (?)
Nitrate (NO,)
Boron (b)

"*

Dissolved solids
Calculated
Residue on evaporation at iBO^C

Hardness as CaCO^
Koncarbonate hardness as CaCO-,

1^ ko

.37

57

2A

51 352 535 53
8 1+2 208 13

216 aU08 6,720
Q6

al78

3^2 293 1,1:80 331

66 170 1,110 203
202 1,070 2,780

2.9
63

l.S U.6 25 Trace

.33 20

713 2,260 12,300 732
757 2,380 22,500 758
160 1,050 2,320

1,100
186

Ih 86

1,230 22,000

Percent sodium
Specific conductance

(micrcmlios at 25 °C)

pH
Temperature ("F)

7.2

Depth of well (feet)
Analyzing laboratory
Laborator?/- number

17.0
DIJR

2^13

17.0 39.7
Dim

RU133

^^3

See footnotes at end of table.
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'•lell nxoaber h/l6-29T.l

10-5-6l2/;iO-5-&l-'^

ii/l6-30Dl

Eate of collection 8-3-51 *10-25-60

Resiilts in parts per million

Silica (Si02)

Iron (Fe)

Calciun (Ca)

L;agnesiu>7i (llg)

Sodiun (Ila)

Potassium (K)

Bicarbonate (HCO3)
Carbonate (COo)
Siilfate (so, )

Chloride ^Cl) '

Fluoride (f)

nitrate (l!0-^)

Eoron (b)
"^

Dissolved solids
Calculated
Residue on evaporation at l80*C

Hardness as CaCOo
lloncarbonate baroness as CaCOn

18 22

13 17
1 1

237 zjk 179 172
h.3 h.3 2,7

186 290 82 76
18 4

197 165 219
110 110 90 87

6,9 k.k 3.6
14 5.6 9.3 -

.82 1.2 .>o

693 730 584 481

671 778 554 580

33 3 i^5
" '

Percent sodium
Specific conductance

(micromlios at 25 °C)

pH
Temperature (°F)

93

1,130
7.9
79

99

1,230
8.3

925
3.0

88

936

Depth of well (feet)

j\nalyzing laboi-atory

Laboratory number

109.7
KJR

E4195

109.7
mm

r4i43

610
DIJR

R4070

610
R

25233

See footnotes at end of table.
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I'Jell number

Di'te of collection

h/16- 311)1

6-10-61

Results in parts per million

Silica (SiO^)

Iron (Fe)

Calcium (Ca)

Magnesium (i^Ig)

Sodium (Na)

Potassium (K)

Bicarbonate (HCO-,)

Carbonate (CO,

)

Sulfate (so, j"*

Chloride (Cl)

Fluoride (f)

Nitrate (NO3)
Boron (b)

Dissolved solids
Calculated
Residue on evaporation at 130"

C

Hardness as CaCOn
Noncarbonate hardness as CaCOo

17

16

201
2.7

13i^

212

96

5.6
.61

626
60k

Percent sodium
Specific conductance

(micromhos at 25 °C)

PH
Temperature (°F)

91

1,060
8.0

82

Depth of well (feet)
Analyzing laboratory-

Laboratory number

600
TJfJR

R3939
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T7ell nuaber 4/l6-?2Dl

Date of collection 10-6- Si
;

9-5-58 ;5-10-5G3/- 5.16-57

Results in parts per miU.iou

Silica (SiO )

Iron (Fe)

Calciva (Ca)

MagnesiiiEi (llg)

SociuEi (iTa)

Potassium (k)

Bicarbonate (HCOo)
Carbonate (CO^)
Sulfate (SOv)-^

Chloride (Cl)

Fluox-ide (?)
Nitrate (KO^)
Boron (3)

-^

Dissolved solids
Calculated
Residue on evaporation at iSo'C

Hardjiess as CaCOo
Koncarbonate h3.rdness as CaCO-,

16 13 20

Ik 11 12
2 1

176 175 163
2.0 2.8 1.9

63 59 70 70

171 168 l6h
113 113 135 no
7.9 1.8 7.5
1.2 lc2 .5

Al .50 .55

532 3kh 511^

512 598 523

35 35 35 33

Percent sodium
Specific conductance

(micromhos at 25 "C)

PH
Temperature i°F)

91 91 92

925 888 1,010 882

7.1 7.5 7.7 8.2
88 87

610 610 610 610

Dlffi Dl-JR mm Dvrn

1H93 T2531 T1859 7860

Depth of well (feet)

Analyzing laboratory
Laboratory number

See footnotes at end of table.
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17ell number ';-/l6-32Pl

Date of collection 10- ;r2,- •n_T7,rlj±i/-5..x5..53.-7- U-12-y^-' 9-17-

r.esiits in parte- per million

Silica (SiOg)

Iron (Ze)

Calcium (Ca)

nagrcsium (llg)

Sodium (iTa) ' •

Potassium (k)

Bicarbonate (ECOo) 5'l-

Carbonate (COo) 7
.Sulfate (so,,)

Qiloride (cl) 112
fluoride (f) 9-6
Nitrate (iTOo)

Boron (b)

Dissolved solids
Calculated
Residue on evaporation at iSCC

Hardness as CaCO, 35
Honcarbonate liarl-ness as CaCOo

10 13

170 160
2,1 2.6

76 61

1^5 154
113 112

3.2 11
1.4

.77 .h^

U32 h93

597 3lh
25 33

163
!.9

76

157
123

.15

497

k6

Percent sodium
Specific conductance

(micromlios at 25°C)
pH
Temperature (°P)

875
8.7

93

833
7.3
38

88

779
8.0

838

Depth of veil (feet)
/jialyzing laboratory
Laboratory number

610 610 610 610
mn n/R u-m h
6132 R339 3176 70599

See footnotes at end of table.
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vJell number l:-/l6-32iil

10-ll-6l-^-5-l6-6l?7=Date of collection L-59 :
5-15- :.9

Results in parts per HiJJLion

Silica (Si02)

Iron (Fe)

Calcium (Ca)

na^nesium (Mg)

Sodium (iTa)

Potassiun (x)

Bicarbonate (HCCo)
Carbonate (COn)

Sulfate (SOi,)

Chloride (Cl)

Fluoride (f)

Nitrate (KO )

Eoron (B) ^

Dissolved solids
Calculated
Residue on evaporation at l30**C

Hardness as CaUO^
Noncarbonate hardness as CaCOo

19 21 18 21

12 IT 12 13
1 1

166 168 156 1^5

16 2.0 16 2.9

h3 h3 3i^ he
6

162 167 156 1U7

12U 129 12i^ 106

1.^ s.o 7.9 3.6

3.7 9.3 2,0 1.9

.73 .53 .^5 .33

532 5ii2 516 lj-70

508 522 ^93 1^1

30 h3 35 38
8

Percent sodj.uiu

Specific conductance
(nicroirlios at 25 "C)

pH
Temperature ( **F

)

87

885
8.2

89

922
7.2

86

8J+0

8.7
89

88

815
7.3
33

Depth of veil (-f^e-b)

Analyzing laboi^^jry
Laboratory number

555 555 555 555
mm mm mm mm

BhlST R3953 E2823 R2609

See footnotes at end of table.
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Well niffiiber

Date of collection

V17-6CI

10-9-6i;9-ll-59;5-lO-58;5-l6-57;iO-l5-56^'W
Resiilts in parts pei- million

Silica (SiO )

Iron (Fe)

Calciimi (Ca)

Kagnssiom (Mg)

Sodium (ria)

Potassium (k)

Bicarbonate (HCO,)
Carbonate (CC3)

Sulfate (SOi^)

Clilorids (Cl)

Fluoride (?)
Nitrate (KO,)
Boron (B)

^

24 26 30 30

393 531 508 377
li^ JO 10 11

1,130 1,310 1 ,160 1,020
18 19 25 22

^9 76 67 71 63

\\2. 399 330 3^2
2, ICO 2, SCO 2,750 2 ,I|20 2, ceo

2.9 1.5 3.5 5>^

9.3 1.3 5.0 .7

1.8 .50 1.5 lol

Eissolv3d solids
Calculated U,l60
Residue on evaporation at I80"04,380

Hardness as CaC03 1,0U0
I^Toncarbonate hardness as CaCCb 998

\,\\0

5,110 ii-;530 5,8Uo
if-,YiiO 6,060 li,7Uo

i,5C0 1,310 966

Percent sodium
Specific conductance

(microiEhos at 25 °c)

PH
Temperature (°F)

^e 65

6,900 9,120 8,ii-70 7,9^0
1,\ -J.h 7.9 7.5
82 79

69

6,620
7.6

Depth, of well (feet)
Analyzing laboratory
Laboratory number

501 501 501 501 501
Dim YM?. DI-.'R DI'JR n-K

'M92 R2799 TI358 7952 7583

See footnotes at end of table.
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Well number V17-6CI

5-31-56;iO-2-55l/;5-25-553/;9_i7_^u;c;.2i-52Date of collection

Results in parts per ijillioa

Silica (SiO )

Iron (7e)

Calcium (Ca)

Magnesium (Ms)
Sodium (Na)

Potassium (k)

Bicarbonate (KC0_)
Carbonate (COo)

"^

Sulfate (S0|^)

Chloride (Cl)

Fluoride (F)

Nitrate (rIO-,)

Boron (b)
"^

Dissolved solids
Calculated
Residue on evaporation at iSO^C

Hardness as CaCOo
Noncarbonate hardness as CaCO

328
li8

321^

16
885 1,020
21

73 61 59 6k 1|2

1,900
180

3.0
1,920

301
1,790

10
k.3

336
1,960

6„8

3=7
o9

913 8lU

3A20
3,670
1,020

3,690
i^,370

877

Percent sodium
Specific conductance

(micromhos at 25°C)

PH
Temperature (°F)

5,990
7.5

77

5,160
7.5

5,810
7.7

65 72

5,950 6,320
7.6 7.1
32 76

Depth of i-rell (feet)
Analyzing laboratory-

Laboratory number

501
DT'ffi

7035

501
Dl'JR

6129

501
mm

576iv

501 501
DVIR n>JH

rUiS P165

See footnotes at end of table.
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Well rnomlDer

Date of collection

Results in parts per million

Silica (oiOp)

Iron (Fe

)

Calcium (Ca)

I&gnesiiM (Mg) .

Souium (Ka)

Potassium (K)

Bicarl3onate (HCOo)
Carbonate (CO^)
Sulfate (so,, )-^

Chloride (cl)

Fluoride (f)

Nitrate (KO-,)

Boron (b)
^

Dissolved solids
Calculated
Residue on evaporation at l80°C

Hardness as CaCOo
Woncarbonate hardness as CaCO-,

5/15 -ILl

3-21-60

5/15 -121a

5-18-51

5/15-13BI

5-18-61 -10-10-59

29 28

72 Ik i^9 16
10 5 2

130 129 251 166
1.6 2.7 5.5

59 88 67 5^1-

7 7
112 115 128 111
S9 Ih 351 143
12 8.7 6,8 17

1.9 8.7 6,8 1.8M .30 .56 ^90

hk^ U24 865 1^92

U03 1^06 861 5lJj-

b221 35 1^6
83

Percent sodium
Specific conducta.nce

(micromlaos at 25 "C)

PH
Temperature ( °F

)

92 88 78 88

660 720 1,560 893
e.7 7.9 7.8

82 87

790 ikS 788 788
R Tf'.JR DWR R

2li98i^ E39J1-I R3942 21^783

Depth of well (feet)

Analyzing laboratory''

Laboratory n'jmber
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^j'ell niunber 5/l5-23?Il 5/15-27B1

5-l3-6o2-/;5-io-563./;5-31-56^'Date of collection 6-10-61' h-k-3^

Results in parts per million

Silica (SiO^)

Iron (Fe)

31 17

.30

Calcium (Ca) 62 7h 28 2U

I-^gnesium (Mg) h 5.6 3 U.6

Eodivcu (Na) 350 399 131 12lj-

Potassiim (K) 13 5 6.5 3.9

Bicarbonate (HCO,) 76 51 128 135 131

Carbonate (COo)
"^

Sulfate (SCi^) I3h 1U8 117 110

Chloride (Cl) 503 630 85 100 88

Fluoride (f) 4.8 k.6 1. 2.2 5.h

Nitrate (NO )

Eorcn (B)
^

8.7 ,h .6

.59 .25' .60

Dissolved solids
Calculated 1,170 1,290 U72 h26

Residue on evaporation at l80°C 1,150 U86 h51

Hardness as CaCOi^ 170 207 83 81^ 30

Koncarbonate har3ness as CaCO^ 108

Percent sodium 80 b82 76 76
Specific conductance

(microffilios at 25 "C) 2,100 725 763 761

PH S.l 7.8 7.3 7.3 7.7
Temperature ("F) 91

Depth of well (feet) i;09 Ghk 6kk 61^4

Analysing laboratory DI'JR SPH DWR DWE u.m

Laboratory number R39i^3 6207 R3236 TI89O VU51

See footnotes at end of table.
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Uell nui-:l)er

Da.te of collection

Results in parts per million

Silica (SiOg)

Iron (Pe)

Calcium (Ca)

I'lagnesiun (l!g)

SodiuEi (lla)

Potassiiim (K)

Bicarbonate (liCOo)

Carbonate (CO,)

Su.lfate (so, )-"

Chloride (Cj:)

Fluoride (f)

Nitrate (KOc;)

Eoron (B)

Dissolved solids
Calculated
Residue on evaporation at loO'C

Hardness as CaCOo
IJoncarbonate haraness as CaCO-,

5/15-27H1

5-18-60^' • 9-5 -ii8^/ ; 10-16-562/

76

782
.'i.O

^55

17

159
19
kkS
22

75

27^
809

1.1

1,£00
2,C60

35

137
18

i:25

16

73

233
7U5

3.

3.5
1.0

1,660
1,790
"bii-16

Percent sodium
Specific conductance

(inicroEjIios at 25 "C)

pH
Temperature (°F)

2,960
7.3

3,270
3.1

b63

2,9Uo

Depth of veil (feet)

Analyzing laboratory
l£.boratory number R3235

See footnotes at end of table.
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T26OO

598
K7R

7300
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Fell .umber

Eate of collection

5/15 -2'/m

5-25-55-' 1955 '9-17-5^! 2-25-52

Results in parts per million

Silica (SiOg)

Iron (?e)

Calcium (Ca)

Ilajnesiiini (lig)

Sodium (Na)

Potassiiim (K)

Bicarbonate (HCO^)
Carbonate (COc-)

"*

Sulfate (so, )"'

Chloride (Cl)

Fluoride (f)

Nitrate (NO^)
Boron (b)

^

Dissolved £:olids

Calculated
Residue on evaporation at ISO^C

Hardness as CaCOo
IToncarbonate harSness as CaCOo

153
10
UQQ
16

68

8U0
6.0

13
1,0

1,800
1,310

U23

127

9.7
1:.1^5

55

212

750
h.2
1.2

1,580
1,620
356

136
16

17

73

223

755
9,2
9.2
1.8

1,660
1,790

Uoi:-

9e

7
ino

16

160
702

i^.9

.93

1, ^30
1,560

269

Percent sodium
Specific conductance

(micrci±ios at 25 ''C)

pH
TemperatLire ( °F

)

70

2,^

7.8 7.9

70

2,760
8.1

Depth of well (feet)

Analyzing laboratory
Laboratory number

593
Kffi

5763

598
SPII

6203

598
DIJR

RU17

75

2,380
80O

75

593
DVJP.

1652

See footnotes at end of table.
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Well niomber

Date of collection

5/15-29FI

10-ll-6l2/:5-i8-6o^'^7|5.io-582./'5-3i~56^/

Resvilts in parts per rnillicn

Silica, (oiOg)

Iron (Fe)

Calcium (Ca)
Magnesiuai (llg)

Sodi-ua (Ha)

Potassiuia (k)

Bicarbonate (HCO^)
Carbonate (COo)
Sulfate (sOi^)

Chloride (Cl)

Fluoride (f)

Kitrate (iTO^)

Eoron (b)

Dissolved solids
Calculated
Residue on evaporation at 180°C

Hardness as CaCOo
Noncarbonate hardness as CaCO^

2h 2k

12 15 13
2 .6

82 88 9h

2.3 2.8 2.U

204 207 229 221

9 T 15
III lU 25 17

3.9 3^h 1.1^ 3.0
25 15 20

.28 .08 .16

274 291 2?!+

252 283 330
iiO 34 39 b35

Percent sodium
Specific conductance

(iflicrorolios at 25 °C)

pH
Temperature (°f)

81 82 b64

i^33

8.0

li25

7.6
)i-50

7.S
h6k

7.5

680
Dlffi

R4181

680
Dvm

11550

660
Dim

T1893

680
Dim

VUJiO

Depth of veil (feet)
Analyzing laboratory
Laboratory number

See footnotes at end of table.
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Well niiinber

Date of collection

Results in parts per million

Silica (CiOg)

Iron (Fe)

Calcivjn (Ca)

Karnesiuci (iJg)

SodiiiLi (iJa)

Potassiiom (k)

Bicartonate (iICO_)

Carbonate (CO-,)

Sulfate (SOi^y
Chloride (Cl)
Fluoride (?)
Mitrate (NO )

Boron (b) ^

Dissolved solids
Calculated
Residue on evaporation at 180"

C

Hardness as CaCO-:^

Woncarbonate hardness as CaCO-,

5/16-5B1

5-l6-6i;5-lO-56l^;5-l6-573/;5-25-55^

23 22 25

16 lU 12 15
1 2

I6l 167 168 165
3.1 3.9 3.0 3.2

107 120 101 oQ

12 Ik
1U7 154 153 Ikd
ok 108 95 68

7.0 2.2 7.0 12
12 .1 loO 6,0

.22 .30 .62 .58

516 532 527 502
479 533 515 505
1^0 39 kS

Percent sodii.im 89 89 b91 83
Specific conductance

(nicror.ilios at 25 °C) 865 861 793 837
PH 7.9 7.5 8.3 8.6
Temperature ("F) 82

Depth of well (feet) 114 114 114 114
Analyzing laboratory Dlffi Dl'JR mm mm
Laboratory number R3954 T1395 7877 5765

See footnotes at end of table.

62



IJell number 5/16-5B1

,77"
Date of collection 5-25-55-ssl/

-

5-21-52^'

Results in pax'ts per million

Silica (SiOo)

Iron (Fe)

Cclcium (Ca)

Magnesium (l-1g)

Soo.ium (W;.)

Potassium (K)

Bice.rbonate (HCOo)
Carbonate (CO-.,)

~'

Sulfate (SOi^)-'

a-ilcride fci)
Fluoride (f)

Nitrate (WO.,)

Boron (b) ^

Dissolved solids
C'lculated
Residue on evaporation at l80°C

Hardness as CaCO.,

Nonca.rbonate hardness as CaCO-

15 15

2 1.6

165 163

-;"-

98 112
14

li;8 128

88 78
12 55
6.0 6.2

.53 .3

502 487

505 514
46 45

Percent sodium
Specific conductance

(nicromhos at 25 "c)

PH
Temperature (°F)

837

90

957
8.0

Depth of well (feet)
/jialyzing laboratory
La^boratory number

114
DT-fR

114

See footnotes at end of table.
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Fell number

Date of collection

5/16-5B2 5/lo--6iv.l

5-17-61 ; 6-2T-60 .
9-26-61

;
5-17-61

Results in parts per raillion

Silica (SiOg)

Iron (Fe)

Calciua (Ca)

ilagnesiim (l<Ig)

Sodiuni (iJa)

Fotassiura (k)

Bicarbonate (ECO^ )

Carbonate (CO,)
Sulfate (ZO't^y

Cliloride (Cl)

Fluoride (f)

Nitrate (NOo)
Boron (b)

Dissolved solids
Calculated
Residue on evaporation at iSO^C

Hardness as CaCO,
Noncarbonate hardness as CaCO

3

20

9

129
1.6

79

108
7^^

S.7
10

.h3

uoo

386
23

129

78
1

107

73
11
5.6
.52

37^
i^c6

b22

B.li.

13J+"

73

110
82
10
Ll
.53

390
hlQ
b23

Depth of well (feet)
Analyzing laboratory-

Laboratory number

715 715
DIJR R

R39t5 25093

13

6
2

126

1.6

67

L06

7^
11
6.3

.^9

385
362
23

Percent sodiimi 92 b93 93 92
Specific conductance

(microiEhos at 25 °C) 687 692 70!+ 618
PH 7.5 8.1 7.9
Temperature {"?) 90 87

723 723
R im.

25591 Ii39kh
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Well nuxiber

Date of collection

5/l6-72a

10-8-61 ; 2-29-60
; 5-18-59

;
5-10-58

Results in parts per million

Silica (SiOo)

Iron (Fe)

I'agp.esiuQi (ilg)

Sodiuii (iTa)

Potassium (k)

Bicarbonate (HCOo)
Carbonate (COo)
Sulfate (SO)^;

Chloride (Cl)

Fluoride (f)

Kitrate (liGo)

Boron (B)
^

Dissolved solids
Calculated
Residue on evaporation at l80°C

Harciness as CaCO^
Noncarbonate harclness as CaCO-,

23 26 11^

12 11 12 I'l-

.6 .6
13i^ 137 136 iij-5

2.3 2.7 3 3.1

19 9h 92 10?-^

105 108 no 113
82 78 82 93
6.8 7.5 7.6 6.2

11; 9.9 9o9 10

.29 .62 .45 .1

UlS Uoi ^32 h99
U05 ^35 1^09 1^-51

30 b30 33 35

Percent sodiira 89 b90 89 89
Specific conductance

(uicromhos at 25°C) 717 716 700 735

PH 8.2 7.8 7.6 3.1

Temperature ("F

)

96 94 93

Depth of veil ffeet) 6^^ 6kQ 6hQ 6i;8

Analyzing laboratory DT'JR R Di-rn LWR

Laboratoiy number Ri;l89 2U93I R2615 Tl8i^7

Gk



V7ell nuiibei 5/16-7:12

ii-7-6i2r

5/16-7P1

Date of collection 5-18-59 • 2-11-58

Results in parts per million

Silica (SiO )

Iron (Fe)

Calci\mi (Ca)

Ilagnesiun (l-fe)

Sodi-on (Ha)

Potassiun (k)

Bicarbonate (HCO )

Carbonate (CO )
-^

Sulfate (SOi
)3

Clilorlde (Cl)

Fluoride (f)

Nitrate (NO,)

Eoron (b)
""

Dissolved solids
Calcvilated

Residue on evaporation at l80°C
Hardness as CaCO^
Noncarbonate haroness as CaCO-,

19 22 24

6 8 9
.6 1

liiS lUi 137
1.6 2.6 2.1

55 88 83
12
106 105 107

89 78 76
6.9 7.8 7.9
1.9 12 15

.31 .31 .27

1+13 U20 I 02

1+09 390 hh
15 23 25

Percent sodium
Specific conductance

(nicromlios at 25 "c)

pH
Temperature (°F)

95 92

717- 700 691^

8.7 7.6 7.7
86 90

789 3U7 3^1
DI7R mm. u.n

RU19O R2616 R1869

Depth of well (feet)
Analyzing laboratory
Laboratory number

See footnotes at end of table.
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Uell nvffiiber

Date of collection

5/16-oFl

5-10-5W 5-16-57^ 5-25-55

ResTxlts in parts per mllion

Silica (SiO )

Iron (Fe)

Calcium (Ca)

Llagnesiun (llg)

Sodiun (iTa)

Potassium (ic)

Bicarbonate (HCOo)
Carbonate (CO-^)

Sulfate (so, )-^

Chloride (Cl)

Fluoride (f)

Nitrate (EOo)
Eoron (B)

Dissolved solids
Calculated
Residue on evaporation at iSCC

Earcijiess as CaCOo
Koncarbonate liaroness as CaCO,

Percent sodium
Specific conductance

(microEiios at 25 "C)

pH
Tenperature ( °F

)

Depth of well (feet)

Analyzing laboratory
Lp-boratory nimber

21

10 8

1 2

155
2.8

156
2.1

105

95
2.2

109

lUo
32
8.0

1.5

.35

3«0
.56

1^85

512
30

1+81

itGp

91 b73

787
8.0

C06

..§,0

206
Dl'ffi

TI896

206
DTiJR

7930

90
7

79

702
8,

82
5.2

206

5768

See footnotes at end of table.
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ITell mimber

Date of collection

5/16-&F1

9_17_5!|1/ ' G-?-52 5-2l-:;2^/

liesuits in parts per ijiillioa

Silica (SiOg)

Iron (Fe)

Calcium (Ca)

Magnesitim (llg)

Sodi^am (iTa)

Potassium (k)

Bicarbonate (HCO,)
CFirbonate (COn)

"*

Sulfate (SO,.)

Chloride (Cl)

Fluoride (f)

Nitrate (NOo)
Boron (b)

Dissolved solids
Calculated
Residue on evaporation at iSO^C

Hardness as CaCOo
Noncarbonate hardness as CaCO^

12 7»2
1.1

151 162
2.k

lOi^ 7h IOJ+

2 16 1
132 130 135
til Qk :. 83
1.6

"

13
7.1 3«7
.70 ,1^0 .50

hhl h62

kik kid
30 ko . 22.

Percent sodium
Specific conductance

(i-iicromhos at 25 °C)

PH
Temperature (°F)

91 83 9^

738 917
8.7

. 770
8.3

206
Dlffi

R390

206
H

663^^7

206
DVJR

PI73

Depth of well (feet)
Analyzi.ng laboratory
Laboratory number

Gee footnotes at end of table.
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Well nimber

De.te of collection

Piesults in parts per million

Silica (5102)

Iron (Fe)

Calc5.um (Ca)

1'^gnesii.m (l.'g)

Sodiujn (Na)

Potassium (k)

Bicarbonate (lICO_)

Carbonate (COo)
Sulfate (SOj^)

Cliloride (ci)
Fluoride (f)

Nitrate (NOc.)

Boron (b)

Dissolved solids
Calculated
Residue on evaporation at iSO^C

Hardness as CaCO--,

Noncarbonatse hardness as CaCO
3

5/16-lOZl

12-17 .IT-V

5/16-10:a

399
7.3

a699

129

1,950
206

3,U60
1,030

bl,020

11-7-61

21;

6-27 -f

5 6k

158 lk9
.3

67 73
12 7
122 120

35 85
8.9 9.0
9.9 11

.37 ,61

459 1^82

it21 i^53

15 bitO

Percent sodium
Specific conductance

(iiiicroalios at 25 °C)

PH
Tenjperature ("f)

96

6.6

95

b95

753
\.k

Depth of well (feet)
Analyzing laboratory
Laboratory/ number

790
' Dim
Ri;191

790
R

25094

See footnotes at end of table.
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irell niomber :5/l6-22in; 5/16-25FI

Ds.te of collection :9-i2-6i-'^: 6-5-58 :
5-10-58 : 5-31-56

Results in parts psi- million

Silica (SiO )

Iron (Fe)

Calcium (Ca)

Kagnesiijiu (Mg)

Sodium (Ka)

Potassium (K)

Bicarbonate (HCO )

Carbonate (COo)
Sixlfate (SO],)^

Cxiloride (Cl)

Fluoride (?)
Nitrate (NO )

Boron (B) ^

Dissolved solids
Calculated
Residue on evaporation at iSO^C

Hardness as CuCO-,

Noncarbonate liaraness as CaCO
3

12 12

72 c40 1^0 37
2 2c3

1^09 200 198 193
h.7 6.1 5.7

21 92 92 90

Hik 120 120 121^

645 238 2:^8 222

3^1 5.0 5.7
5.6 3.7 3.7 6,2

.88 .9h .20 loO

1,310 6hQ 680 6hl

1,3'^0 681 739 630

178 - 110 blOl
160 "

Perceni sodium
Specific conductance

(micrcmbos at 25 °c)

PH
Temperature ("F)

83

2,1^10

8.0

92

bSl

1,170
8.0

78

1,220

7.9
88

b76

1,170
7.V
86

Depth of well (feet)
Analyzing laboratory
Laboratory nvanber

515.7
DIJR

Rl^l^2

680
R

2k2k6

680
DV7R

Tl8l^5

630
mm

V414-9

See footnotes at end of table.



Well number 5/16-36ia

Eate of collection 9-11--59
;
5-10-58 5-31-5b

Results in parts per mi]JLion

Silica (SiOp)

Iron (Fe)

Calcium (Ca)

t^gnesium (iAq)

Sodium (Na)

Potassium (x)

Bicarbonate (HCOn

)

Carbonate (CO^)

Sulfate (SOi^)

Chloride (Cl)

Fluoride (F)

Kitrate (NO )

Boron (B)
-^

Dissolved solids
Calculated
Residua on evaporation at iSO^C

Hardness as CaCOo
Koncarbonate liardiiess as CaCO-s

20 19

20 20
2 2

159 141
i!-.3 k.6

116 128

113 IPlt

131 90
5.2 1.8
6.2 1.2

.68 .29

52^1 I1.67

h35 I:-79

60 60

18
2.8

150
h.6

115

120
107

6.0
h.3

1.0

U71

493
b57

Percent sodium
Specific conductance

(microirlios at 25 ''C)

pH
Tenperatui-e (°F)

Depth of well (feet)

Analyzing laboratory
Laborato]"y number

Sk

8.3
81

357
Dim

R2812

62

737
7.

82

T180U

bdk

820
7.8
79

v450
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IJell nijjnber 5/17-2OFI

5-lO-56§/-5-i6-57-'

5/l7-3CFl'?/l7-30Pl

Date of colleccion

ResTolts ia iDarts per million

i960 *5-lo-57£/

Silica (0102)

iron (?e)

Calcium (Ca)

Ilasuesium ('.jg)

Sodiim (ila)

Potassivm (x)

BicarlDonate (SCO-)
Cartonate (CC^)

-^

Su'Lfatr-; (C0[,)

Chloride (Cl)

Fluoride (F)

IJiorate (HO.,)

Eoron (b)

Eiri'-jolved solids
Calculc.ted

r::;sid\-!e oa evaporation at iSCc
Eardne-.-i:! as CaCOo
ITor^carooaate hardness as CaCC

22 15

50 25 c30 12
6 3 2

225 220 2lt0 2l|0

.7 9.0 75

lOll- 122 90 U20

21^1 173 1*35 89
£03 193 225 150
1.8 5.0 .3

2.1 5c5 2.0
.10 .34

r
.0 .38

803 71^:- 695 783
S7I 725 720 795
150 75 b75 "b3^

Perfjent sodiijia.

S];o-:lfic T.Gjductance

Ouicrontijs at 25°C)
pH
Temperature ("F)

76 b35 1d35 bSO

1,320 1,3A0 1,160
7.'i 7.ii- 3.1 8.0

75 77 79

10 10 720 152.

Bv.'R K.Tx CL KE
•1131^7 7376 3liv03 7'^5

Der-^h of -.roll (feet)
Ans. .yzin^.^; laboratory
La'Doratcuy number

See footnotes at end of table.
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Well ntffiiber

Date of collection

5/I7-33ITI.
:

5/20-l6iyis

10-11-61^; 5-19-61; 5-20-52 ;31-l-17i/

Results in parts pei' million

Silica (SiOg)

Iron (Fe)

Calcium (Ca)

KagnasiuEi (llg)

Sodium (iTa)

Potassium (IC)

Bicarljonate (HCOo)
Carbonate (COo)
Sulfate (SOk)

''

aaoride (ci)

Fluoride (f)

Nitrate (lIO^)

Eoron (3)
^

Dissolved solids
Calculated
Residue on evaporation at 130°

C

Hai'dness as CaCO-,

Noncarbonate hardness as CaCO^

52 53

M
7 98 102 19
2 3h 23 11

331 515 h03 a219
31 15

h(h 571 296 356

i^5 97 233 77
216 656 533 137
3.6 1.1
3.7 9.9 1.2
1.3 .se .9

877 1,760 l,Vi0 e9h

359 1,730 1,560
25 385 ZhQ b93

.2

Percent sodi^jn

Specific conductance
(micromhos at 25 ''C)

PH
iemperature (°F)

91

1,520
7.5
81

73

3,080
7.6

72

2,610

7.5

Depth of veil (feet)
Analyzing laboratory
Laboratory number

753
Dl®

Rl+lSo

Spring
DVJR

R3957

Spring

pi^5

Spring

See footnotes at end of table.



Uell nuEiber

I^te of collection

Results in parts per million

Silica (3102)

Iron (Fe)

Calcium (Ca)

Ife.gnesiujn (I'lg)

Sodiu^i (Na)

Potassium (X)

Bicarbonate (KCO,)
Carbonate (COo) "^

Sulfate (SOl^)

Chloride (Cl)

Fluoride (f)

nitrate (WOo)
Boron (B)

Dissolved solids
Calculated
Residue on evaporation at iSCC

Hardn.-ss as CaCO^
Koncarbonate baroness as CaCO^

6/15 -2USI; 6/15 -2U23

8-i;-6i
;
5-22-52

32

6/15-3OQI

5-22-52

6/i6"23di

5-22-52^

60 76 72 158
10 16 16 30
25 42 59 in
h.7

177 2i:7 308 h9k

13 55 29 60
62 6k 60 133
1.0 1.8 .6

16 3.7 13 5.0
.09 .1 5.1

311 380 U07 815

302 1^20 h6o 1,030
193 256 b2if6 520
kQ

Percent sodium
S^jecific conductance

(microjihos at 25 °C)

pH
Temperature ("F)

22 26 b3li- b32

1;85 677 66k 1,820

7.6 T.h 7.6 7.4

77 70 6k 71

22 111. lk.3 14.0
mm DWR Dvm R/R

RU071 PI56 Pl47 PI53

Depth of well (feet)
Analyzing la.boratory
Laboratory nuEiber

See footnotes at end of table.
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VJell niJmber

Date of collection

6/17 -Si^n.

1959

6/19--25PI

10-10-61-V
6/;i9-33Al

1959 •10-17-17.1/

Results in parts per million

Silica (SiOp)

Iron (Fe)

21 12

.13

Calciiim (Ca) c26 206 cU6 ^9

IStgnesii-aa (Mg) 23 2.7

Sodium (ife) 1,320 851 ao99

Potassium (k) 21

Bicar'bouate (HCO-,) 79 73 5^^ 38

CarlDonate (CO^)
"^

Sulfate (SO]^)^ 1,720 37^

Chloride (Cl) 131 1,770 986 872

Fluoride (F) 3»3
Nitrate (lIO-,)

Boron (b)

107 Trace

2.5 3«6 1.5

Dissolved solids
Calculaxed 5,730 2,150 2,030

Residue on evaporation at ISO^C 5,7^0 2,060

Hardness as CaCO-^ 610 bn5 Y^h

Iloncarbonate hardness as CaCO^ 550

Percent sodiimi ^ b9^

Specific conductance
(microohos at 25 "C) 8,180

PH 1.^ 7.9 7.9

Teoperature ("F) 80

DeTDth of veil (feet) 818 G5.7 63.2 63.2

Analyzing lahora-tory

Laborato.rjr number K595

DIJR

RlHo8
uc

RoOi^

See footnotes at end of table.
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L'ell n'jaber

Date of collection

6/2O-3OZI

10-17-17
17

7/13-11:11= 7/ia-:-lPJ.

10-10-6l2/-io-lC-6l'
2r.

ResuJ.ts in parts per million

Silica (SiOp)

Iron (Fs)

Calcium (Ca)

Kacnesiijn (l!g)

SodiiJEi (ila)

Potassium (k)

Bicarbonate (liCO,)

Carbonate (CO^}
Sulfate (SO^

)

Chloride (ci)

Fluoride (F)

Nitrate (KO )

Boron (B) -^

Dissolved solids
Calculated
Residue on evaporation at 180°C

Hardness as CaCOo
Noncarbonate hr-rdness as CaCO^

37 3 11 16

1.0

32 30 32 12
2.U 13 13 13

al,300 736 h^6 1,020
9.^ h.3 23

203 55 165 l.i^90

l,'t20 666 590 1
865 718 273 73h

1.7 2.5 5.7
66 3.7 9.9 2.5

3.2 1.2 2.i^

3,820 2,210 1,^:70 2,550
3,910 2,190 1,'^50 2,350

90 128 135 84

83

92 88 95

3,570 2,300 i^,36o

7.9 3.1 7.9
05 83 86

h86.k 779. i^ 242,2
HJR BIJR jy.m

Riil30 Rlj-132 RU165

Percent sodium
Specific conductance

(niicromhos at 25 °C)
pH
Temperature ( °F

)

Depth of well (feet)
Analyzing laboratory
Laboratory n\m.ber

See footnotes at end of table.
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I'ell nunber

Bate of collecticn

P.esu-lts in parts per roillion

Silica (SiO^)

Iron (?e)

CalciTJin (Ca)

ifegnesium (llg)

Sodium (lla)

Potassiura (k)

Bicarbonate (HCO^)
Carbonate (CO-,)

"^

Sulfate (SC^)"^

Chloride (Cl)

Fluoride (P)

nitrate (HO.)

Boron (b)

Dissolved solids
Calculated
Residue on evaporation at lSO°C

Hardness as CaCOo

Iloncarbonate hardness as CaCO-:^

7/20 -4P1

27
10-10-61-

7/20-i8ni

6-12-61
;

3-2-60 • 9-1-59

13 31

130 11 11 cl2
3^^ .h

2,860 283 257 253
16 2.0 1.6

107 30 3^ 23
o 10 Trace

1,730 211 217 OPl

3,250 216 213 21U

2.7 2.6 9.5
hQ 9& Trace Trace

2.7 1.0 1.5 l.h

8,150 880 738 720
8,130 762 763 75^^

if65 28 b29 b30

378

Percent sodiun
Specific conductance

(microialios at 25 °C)

PH
Tenperature (°f)

92

11,600
7.3
39

1,250
8.6

nh

b95

1,290
8.8

b95

1,310
7.7

Depth of well (feet)

Analysing laboratory
Laboratory number

315.7
mm

RlH9^

1,139
mm

R3976

1,139
R

2hok7

1,139
R

2ii7i:0

See footnotes at end of table.
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Well mjinber

Date of collection

Results in parts per million

Gilica (Si02)

Iron (?e)

Calclim (Ca)

Ilagnesium (V^)
Sodium (Na)

Potassium (k)

Bicarbonate (ECOo)
Carbonate (CO,)

^

Sulfate (SO^^y
Chloride (cl)

Fluoride (f)

Nitrate (l\fOo)

Boron (b)

Dissolved solids
Calciilated

Residue on evaporation at l80°C
Hardnef.?. as CaCO:^

Iloncarbcnate haroness as CaCO^

3/20-10111

10-11-6:l2/: ..22-52 * 11-7-1?ir

69

.17

395 568 152
5h 50 15

293 3^6 0I77

5.1

183 283 225
l5

1,3C0 1,1+90 376
205 401 151

.7 1.7
3^1 100 12

.63 1,2

2,370 3,090 1,080
2,heo 3,2bO 1,110
1,200 1,530 1|I^2

1,060

Percent sodium
Specific conductance

(micrcohos at 25 °c)

PH
Tetiperature (

°F

)

Depth of well (feet)
Analyzing laboratory
Laboratory number

33 31

2,950 3,770
7.3 7-1

I'O 70

37.8 37.8
DIK DIJR

Rifled PI70

^5

1. Analysis from U.S. Geological Sv-rvey Water-Supply Paper U97, p. 283.

2. Sampled with grab-sampler.

3. Sampled from tanli.

k. Sampled from reservoir.

5. Sampled from faucet at service station.
6. Sample tahen after well bailed.

7. Analysis from State of California, Department of Public Works,
Division of Water Resoui'ces, Office Report on \.'ater Well and Ground Water
Data in Pahrump, Mesquite, Ivanpah, Lanfair, Fenner, Chuckwalla, and
Jacumba Valleys, 1950, p. 33-3^^.
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This report is one of a series of open file reports prepared by the United States

Department of Interior Geological Survey, Ground Water Branch, which presents

basic data on wells obtained from reconnaissance surveys of desert areas. These

investigations are conducted by the Geological Survey under a cooperative

agreement whereby funds are furnished equally by the United States and the

State of California. The reports in this Bulletin No. 91 series are being published

by the Department of Water Resources in order to make suflficient copies available

for use of all interested agencies and the public at large. Earlier reports of this

series are:

Bulletin No. 91-1

Data on Wells in the West Part of the Middle Mojave Valley Area,

San Bernardino County, California

Bulletin No. 91-2

Data on Water Wells and Springs in the Yucca Valley-Twentynine Palms Area,

San Bernardino and Riverside Counties, California

Bulletin No. 91-3

Data on Water Wells in the Eastern Part of the Middle Mojave Valley Area,

San Bernardino County, California

Bulletin No. 91-4

Data on Water Wells in the Willow Springs, Gloster, and Chaffee Areas,

Kern County, California

Bulletin No. 91-5

Data on Water Wells in the Dole Valley Area, San Bernardino and
Riverside Counties, California

Bulletin No. 91-6

Data on Wells in the Edwards Air Force Base Area, California

Bulletin No. 91-7

Data on Water Wells and Springs in the Chuckwalla Valley Area,

Riverside County, California



UNITED STATES
DEPARTMENT OF THE INTERIOR

GEOLOGICAL SUR^/EY

Water Resources Division
Ground i;at.er Branch

Sacramento ik, California

February 11, 1963

Mr. X'Tilliani E. Wame, Director
California Department of Water Resources
P. 0. Box 388
Sacramento 2, California

Dear Mr. Warne:

We are pleased to transmit herewith, for publication by the
Department of Water Resources, the UoS. Geological Survey
report, "Data on Water Wells and Springs in the Rice and Vidal
Valley Areas, Riverside and San Bernardino Counties, California,

"

by F. W. Giessner.

This report, one of a series for the Mojave Desert region, vas
prepared by the Long Beach subdistrict office of the Geological
Survey in accordance with the cooperative agreement between the
State of California and the Geological Survey. It tabulates all
available data on wells and springs in the Rice and Vidal Valley
areas and shows reconnaissance geology with special reference to
the water-yielding deposits.

Sincerely yours.

/Vue-X' /Cu^vlA^-X^

Fred Kunkel
District Geologist
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DATA ON WATER WSLLS AHD SraiKGS IN THE RICE AND VIDAL VALLEY APJ5AS,

RIVERSIDE AND SAN BERNARDINO COUNTIES, CALIFORNIA

,.,. --;•, By F. W. Glessner

PURPOSE AND SCOPE OF THE STUDY

The desert areas of southern California, of which the Rice and

Vidfll Valleys are a part (fig. l), are broad valleys or basins that

have been partly filled by alluvial deposits and are surrounded by

nearly barren mountain ranges. These basins contain ground water

that varies widely in chemical quality and is potentially available

for development for irrigation, industrial, and domestic supply.

The objective of the investigation was the collection and

tabulation of all available hydrologic data for use in planning

orderly development and utilization of the ground-water resources,

as well as providing a basis for subsequent detailed ground-water

studies.



Fieldwork by the U.S. Geological Survey in the area included:

(l) A very brief reconnaissance of the major geologic featxxres to

define the extent euid general character of the deposits that contain

ground vater; (2) an inventory and examination of virtually all the

vater wells in the area to determine and record their locations in

relation to geographic and cultviral features and the public-land net,

and to record the depths and sizes of the wells, the types and

capacities of installed pumping equipment, uses of the water, and

other pertinent information; (3) the measurement and recording of

the depth to the water surface in wells, below established and

described measuring points at or near the land surface; (k) the

selection of representative wells and the periodic measurements '^

of water level in these wells in order to detect changes of water

levels; and (5) the collection and compilation of well records,

including well logs, water-level measurements, and chemical ajialyses.

This study has been made by the U.S. Department of the Interior,

Geological Survey, as a part of the cooperative program with the

California Department of Water Resources to Investigate the ground-

water resources of the desert areas. Fieldwork and preparation of

the report have been under the general supervision of Fred Kunkel,

district geologist in charge of ground-water investigations in

California, and under the Immediate svtpervision of G. M. Hogenson,

geologist in charge of the Long Beach subdistrict office.



LOCATION AIID GEJJIilRAL FEATURES OF THE AREA

Rice and Vidal Valleys are located in the desert region of

southern California betvreen long ll4*'30' and 114^57 ' W. and lat

33*'52' and Si+^EO' N. The boundaries as shovm on figures 1 and 2

include all or parts of the following U.S. Geological Swrvey and

Army ^felp Service topographic quadrangle maps at a scale of 1:62,500:

Big Maria Moiintains, Midland, Rice, Savahia Peak, Turtle Mountains,

and Vidal. (See index map on fig. 2.)

The total area of Rice and Vidal Valleys, as described in this

report (fig. l), consists of about 710 square miles. Individually,

the two valleys ajre approximately equal in area, each containing

about 355 square miles.

Access to the area is provided by U.S. Highway 95* the Parker

Dam Highway and the unpaved Rice to Midland road.

Rice Valley is an area of internal drainage with no perennial

streams. It consists of a nearly circular alluviated valley bounded

on the south by the Little Maria and the Big Maria Mountains. The

western boundary is formed by the Arica Mountains which are separated

frcm the Little Maria Mountains to the south and the Turtle Mountains

to the north by low alluviated drainage divides. The Turtle Moiintains

provide the northern boundary of the basin and are separated by an

alluviated drainage divide from the West Riverside and Riverside

Mountains which mark the eastern extent of the area.



Vidal Valley is also an area of internal drainage with no

perennial streams. It is a valley of irregular shape, boxinded on

the south by the West Riverside and Riverside Mountains, on the west

by the Turtle Mountains, and on the north by the Turtle and Whipple

Mountains. The eastern boundary of the valley is formed by the

Colorado River; hovrever, the area of study does not extend eastward

to include this portion of the valley. The east edge of the Vidal

quadrangle lies approximately 0.5 mile east of Vidal and is used to

define the eastern boundary of the area of study.



GEOLOGIC AND HYDROLOGIC FEATURES

The geologic units in the Rice and Vidal Valley areas are

grouped into two "broad categories: consolidated rocks and

unconsolidated deposits.

The consolidated rocks include the metamorphic and igneous

intrusive rocks of pre-Tei-tiary age that form the basement complex,

and some undifferentiated volcanic rocks of Tertiary(?) and

Quatemary(?) age. The volcanic rocks consist mainly of hasalt flows.

Sore are of felsic composition. The consolidated rocks are not water

bearing, except for minor amounts of water contained in cracks and

residuum. ^ r . •

The extent of the volcanic rocks, shown on figure 2, is based

primarily on aerial photographs. Therefore, some areas designated

as basement complex may be locally overlain by volcanic rooks. Also,

isolated areas of basement complex may be included in the area niapped

as volcanic rocks. -- -

The unconsolidated deposits consist of sedimentary material

deposited in a continental environment, mainly during Quaternary

time. Most of the material was waterlain as alluvial-fan, stream-

channel, lake, or playa deposits, but some of the sand was deposited

by the wind. Six units, shown on figure 2, make up the unconsolidated

rocks. These are the older alluvium, the lacustrine deposits, and

the fan deposits, oXL of Pleistocene age; the younger alluvium,

the pla,ya deposits, and the windblown sand, all of Recent age.



The lacustrine deposits of Pleistocene age consist of 'bentoinitic

clay interbedded with very fine sand and silt. The deposits are flat-

lying, moderately indurated, and, locally, dissection has resulted in

vertical exposures of as much as 50 feet. The absence of coarse frag-

mental material and the presence of clay interbedded with fine sand

and silt differentiates the lacustrine deposits from the overlying

alluvial fans. These deposits would probably yield only small amounts

of water to wells.

The older alluvium is of Pleistocene age and consists of fine to

coarse sand interbedded with gravel, silt, and clay. The color ranges

from dark brown to red, with n\imerous small wUite nodules of caliche

which give it a speckled appearance. The older alluvium yields water

freely to wells and probably is the most important aquifer in the area.

The fan deposits of Pleistocene age are poorly sorted and consist

of boulders, very coarse to fine gravel, sand, silt, and clay. The

fans extend into the va3J.ey from the surrounding mountains and are

characterized by local areas of well-developed desert pavement. This

deposit is generally above the water table and is not considered to

be a water-bearing unit. Where saturated, the fan deposits may yield

small amovmts of water to wells.

The younger alluvium of Recent age consists of poorly sorted

gravel, sand, silt, and clay. This deposit is permeable, but it

overlies many of the geologic units in the Rice and Vidal Valley

areas as a thin veneer and is believed to be mostly above the water

table. If saturated, the deposit probably would yield water freely

to wells.
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The playa deposits of Recent age consist mainly of clay, silt,

and sand. They are relatively impermeable and probably will not

yield water readily to wells.

The windblown sand of Recent age consists of actively drif:!:ing

sand and some dunes which are anchored by vegetation. This imit

mainly occupies the lover elevations of the valleys and varies in

thickness from to 15 feet. The deposit apparently is above the

water table at all localities and is not considered to be a water-

bearing unit.

The source of recharge to Rice and Vidal Valleys is primarily

precipitation that falls on the surrounding mountain ranges. Since

the annual precipitation for this desert area is approximately three

inches or less, the runoff from the adjacent mountains contributes

only a small amount of recharge. Some of the surface runoff is lost

due to,, evaporation, but some percolates into the unconsolidated

deposits at the edges of the valley floors and is added to the

ground-water basin.

A small amount of ground water may enter Rice Valley as

underground inflow from Ward Valley, an adjacent connecting

valley.



Tvrenty-eight wells and springs were inventoried in the Rice and

Vidal Valley area. Data for these weLls and springs are listed in

tables 1 through 3, and their locations are shown on figure 2.

MeasTired water levels by the U.S. Geological Survey in Rice Valley

range from 285 feet below land siirface in well 3S/21E-18D1 and

l8l feet below land surface in well 2S/21E-28n1 to 151 feet below

land surface in well 1S/21E-32B1. A small gradient toward the southeast

is indicated by these three water-level measurements, and subsxirfacc

outflow may occur from Rice Valley through the alluvial drainage

divide between the Riverside Mountains and the Big Maria Mountains.

Measured water levels in Vidal Valley range from 267 feet below land

surface in well 1K/23E~8D1, near Vidal junction, to 2^1-6 feet below

land surface in well 1N/23E-36R1 at Vidal.

Three wells have been selected as representative to phow the

range of long-term water-level fluctuations in different parts of

the area. Co-j-r^lete records for wells 1S/21E-32B1, 1S/23E--JJ\.2, and

1N/23E-8D1 are shown in table 1.

10



PREVIOUS WORK AIJD ACKNOVLErGMEirrS

Data on ground water and geology in Rice and Vidal Valleys are

contained in reports by the Geological Survey (Brcwn, 1920, p. 63-65,

and 1923, p. 99-101, 26O-26I, 280-233; Lee, I908, p. I8, 65-66;

Mendenhall, I909, p. 79; Thompson, I929, p. 7II-715, 714.1-7^7); and

the California Department of Public V/orks (195*^, p. 39, 46, 59).

The cooperation given by well owners and other persons who

furnished information for this investigation contributed materially

to the preparation of this report and is gratefully aclinowledged.

The California Department of Water Resources, the Riverside County

Flood Control District, and the Ssji Bernardino County Flood Control

District provided all the pertinent information in their files.

I .1 -£
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WELIr-NUMBERIHG SYSTEM

The well-numbering system iisecl in the area described in this

report has been used by the Geological Svirvey in California since

19^0. It has been adopted by the California Department of Water

Resoirrces and by the California Water pollution Control Board for

use throughout the state.

Wells are assigned numbers' according to their location in the

rectangular system for the subdivision of public land. For example,

in the nunber IN/23E-8DI the part of the number preceding the slarh (/)

indicates the township (t. IN.); the number following the slash

indicates the range (R. 23 E.)j the number following the hj-phen (-)

indicates the section (sec. 8); the letter following the section

nianber indicates the U-O-acre subdivision of the section as shown

In the diagram below:

D C B A

E F G H

M L K J

N P Q R
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Within the l4-0-acre BUbdivision, the wells are numbered serially

as indicated by the final digit. Thus, well 1K/23E-8D1 is the first

well to be listed in the NW-^KIW-^- sec. 8. Because the Rice and Vidal

area is traversed hy the San Bernardino base and meridian, the

letters N and S are used to indicate whether the well lies north

or south of the base line. The letter E indicates that the entire

area is east of the San Bernardino meridian.

For well nvcnibers where a Z has been substituted for the letter

designating the UO-acre subdivision, the Z indicates that the well

is plotted from unverified location descriptions. The indicated

sites of such wells were visited but no evidence of a well could

be fovmd.

Springs are numbered according to the same system as wells,

except that the letter b has been substituted for the final digit

in the number.
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Table 2. --Drillers' logs of veils

1N/23E-5P1. Metropolitan Water District of Southern California,
well 13. Altitude about 96O ft. Drilled by owner in 1933- 8- inch
casing, perforated 312-3^0 and 520-600 ft. Yield 100 gpm.

Thickness Depth
(feet) (feet )

Thickness Depth
(feet) (feet)

Gravel
Clay, cemented -

Sand and gravel
Clay, hard
Sand, packed —
Clay, cemented -

Sand, packed —

6 6
8 Ik

12 26
ll^l 167
13 180
50 230
8 238

Clay 128 366
Clay, blue, and

"sea shells" —

-

36 U02
Clay, blue II8 520
Clay, hard, flinty 80 6OO
Shale, hard 185 785

IN/23E-8DI. Metropolitan Water District of Southern California,
well Ik. Altitude about 960 ft. Drilled by owner in 1933- l6-inch
casing, perforated 296-366 and i+75-603 ft. Yield 90 gpm. Well
backfilled to 621 ft.

Topsoil k k
Clay, cemented 76 80
Clay 37 117
Clay, cemented 25 lU2
Sand, packed, and
gravel - 18 I60

Clay, cemented 26 I86
Sand, packed, and
gravel k I90

Clay, hard - 30 220
Sand, packed 10 230
Clay, soft 58 288
Clay, hard, flinty 10 298

Clay, soft, muddy,
and water k2 ^kO

Clay, blue 101 kkl
Clay, blue, and

shells - 55 U96
Shale, broken,

sand and water -- 28 52^4-

Clay, hard, blue — 3k 558
Shale, hard, blue-- ^5 603
"Blow sand" 1 60l^

Clay 20 62U
Clay, blue -

5 629

1N/23E-9E1. State of California,
Altitude about 930 ft. Drilled by Rex
casing. Yield 28 gpm.

Department of Agriculture.
Roberts in I9U7-U8. 8- inch

Gravel 20 20
Sand, packed II3 133
Clay, yellow, sandy 77 210
Clay, white, sandy k2 252
"Water sand" - 8 260
Clay, white, sandy 10 270
Shale, blue, sea shells 10 28O
Sand, dry IO8 388
Shale, blue, sandy 6 '94
Sand and shale "breaks" 28 ii22

Sand, dry 3 425
Sand and clay — 100 525
Clay, blue 20 5^5
Sandstone 10 555
Sand and clay 25 58O
Clay, blue, hard -- 50 63O
"Water sand" I8 648
Clay, blue k 652
"Water sand" I8 67O
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1S/20E-1UL1. The Atchison, Topeka, and Santa Fe Railway
System. Altitude about 930 ft. Drilled "by Arizona and California

Railway Co. in I9IO. 10-inch screv-pipe casing.

Gravel, coarse, and

malapai boulders
Sand, fine, loose —

—

Gravel, sand, & water

Thickness Depth
(feet) (feet)

300
70
65

300

370
1^35

Clay
Quicksand & water
Clay & limestone
boulders

Thickness Depth
(feet) (feet)

105 5^
15 555

20 575

1S/20E-1'4-Z1. Metropolitan Water District of Southern California,

well 12. Altitude about 950 ft. Drilled by owner in 1933- l6-inch

casing. . ^
.

Topsoil h k

Clay, cemented I8 22

Clay, sandy, hard -— 118 l^iO

C3^y, sardy, soft I78 318

Gravel, packed, 8e

boulders IO8 i^26

Sand, gravel,

and cl.--.y - 25 1^51

Clay _.. 73 3^-^

Clar, blue ^0 5614-

r:.u-..y _-»_ 78 642

Cloy, co-isntcd,

and sana — 15 657

IS/23S-IAI. The Atchison, Topeka, and Santa Fe Railway System,

well 2. Altitude about 627 ft. Drilled by Roccoe Moss Co. in 192i^.

16-inch casing to 61^+ ft, perforated 2U5-255, 375-335, 500-505,

595-605 ft. Yield 63 gpm with 50 ft drawdown.

Sand and gravel —
Sand, gravel, and
boulders —

Clay
Shale, sandy
Shale
"Shell rock"

20

63
117
25

153
k

20

83
200
225

378
382

Shale 218 600

Gravel 5 605

Clay, white 5 6IO

"Cement gravel" 12 622

Granite, decomposed 53 675

Malapi - 10 685

1S/23E-1A2. The Atchison, Topeka, and Santa Fe Railway System,

well 1. Altitude about 627 ft. Drilled by ^rV-^f^r. 10-inch screw-

pipe casing to 265 ft, 8-inch to 385 ft, perforated 32O-385 ft.

Yield 55 gpm. ^__
Sand, loose, and

gravel 225 225

Clay, blue — 85 310

Sand, loose 30 3^0

Clay, blue 20 36O

Shale, sandy UO UOO

Clay, blue 12 Ul2
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Table 3*—Chemical analyses of vater from wells . ,

The calculated values of dissolved solids were computed from the sum of

determined constituents by the Ground Water Branch, U.S. Geological

Survey. Values for sodium preceded by the letter a indicate a

combination of sodixm and potassivm. Values preceded by the

letter b were calculated by the Ground Water Branch. Values

preceded by the letter £ indicate a combination of calcium and

magnesium.

Analyzing laboratory: AT&SFRy Atchison, Topeka, and Santa Fe Railway;

San Bernardino, Calif.; DWR California Department of VJater Resources,

Los Angeles, Calif.; MID The Metropolitan Water District of Southern

California, Los Angeles, Calif.; SBCFCD San Bernardino County Flood

Control District, San Bernardino, Calif.
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Well number 1BF/21E-5A1

5-9-62^

1N/23E-5P1

Date of collection i^-19-33' 3-28-33* 3-26-33

Results in parts per million

Silica (SiOg)

Iron (Fe)

Calcium (Ca) 7
Jfegnesium (Mg) ,;,

Sodium (Na)

Potassium (k)

Bicarbonate (HCOo)
Carbonate (COo)
Sulfate (SOi^)-^

Chloride ^Cl) j,,^

Fluoride (F)

Nitrate (NO ) .

Boron (B) 3

Dissolved solids
Calculated
Residue on evaporation at l80°C

Hardness as CaCO
Noncarbonate hardness as CaCO-,

28

170
hk

92
10

265

Ik-J

312

11
.20

(

139

9U6
1,090 660 650 612

605 Ik Ih 57
388

Percent sodium
Specific conductance

(micromhos at 25 "C)

PH
Temperature ("F)

25

1,620
7.5

73

Depth of well (feet)

Analyzing laboratory
Laboratory number

23.9
DWR

R4U79

190.0 190.0
MWD • MWD

190.0
MWD

See footnotes at end of table.
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Well number

Date of collection

1N/23E-8D1

9-16-33

1N/23E-9E1

1-8-51 '. 12-13-50

Results in parts per million

Silica (SiOg)

Iron (Fe)

Calcium (Ca) 7.0 7.0

Magnesium (Mg) 2.0 2.0

Sodium (Wa) 158 153

Potassium (k)

Bicarbonate (eCOo)
Carbonate (COo)

Sulfate (so. )

Chloride (Cl)

Fluoride (f)

166 166

85 85

1U8 112 112

Nitrate (NO,) 3.5 3.5

Boron (B)
"^

.30 .30

Dissolved solids
Calculated U50 450

•'' Residue on evaporation at l80°C 610 1^58 458

Hardness as CaC03
Noncarbonate hardness

55 .
26

as CaCO,

Percent sodium 93
Specific conductance

(micromhos at 25 "c) 800 800

PH
' - 8.0

Temperature ("F)

Depth of well (feet)
Analyzing laboratory
Laboratory number

503.9
M/TO

670
sbcfcd

670
DWR
128
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Well number 1N/23E-9E2

Date of collection 6-6-62 5-15-6i:9-15-6o;5-l7-6o:9--10-59

Results in parts per million

Silica (SiOg) 15 30

Iron (Fe) ^'

Calciian (Ca)

Ifegnesium (Mg)

Sodiian (Na)

Potassium (K)

23

190
3.h

21
10

182
7.0

Bicarbonate (HCO,)
Carbonate (COo)
Sulfate (so, )

Chloride fcl)

Fluoride (f)

Nitrate (KO3)
Boron (b)

i^l

80

152

83

171
158

.9

17

.36

81

168
182

.9

5

81

157

79

15*+

Dissolved solids . .

Calculated •
"

Residue on evaporation
Hardness as CaCO,
Noncarbonate baroness as

at 180"

C

CaCO,
71
5

62h
615

6

6U6
620

95
28

75 75
10

Percent sodium
Specific conductance

(micromhos at 25 °C)

PH
Temperatiire ("F)

6k 79

do. I l,0i^0 1,020 1,020 1,050
8.0 7.7 8.2 7.5 8.1

Depth of well (feet)
Analyzing laboratory-

Laboratory number

300 300 300 300 300
DWR Dvm DWR DWR Dl'JR

12756 12631 L280 115i^7 R2803
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Well ntuaber 1N/23S-9S2

Date of collection 5-17-59 :
9-5-58-: 5-9-58

;
5-15-57

Results in parts per million

Silica (SiOg)

Iron (Fe)

Calcium (Ca)

Ifegnesium (Mg)

Sodium (Na)

Potassium (k)

Bicarbonate (HCO )

Carbonate (00,) ^

Sulfate (S0|^)^

Chloride (Cl)

Fluoride (F)

Nitrate (NO.)
Boron (b)

Dissolved solids
Calculated
Residue on evaporation at iBO'C

Hardness as CaCOo
Noncarbonate hardness as CaCO^

79

15U

75
10

20 13 20

-^•'?
'

23 26 21
U.O 7.0 5.0

190 182 182
3.h 3.5 3.1

83 95 86

171 189 153
159 n+s 156

26
.2k

13

.7

.90

15

.32

638 625 598
625 63I* 583

75 95 7^

7

Percent sodium
Specific conductance

(micromhos at 25*0)

PH
Temperature (*F)

81^ 80 b8i^

l,0l|0 1,030 1,000 1,030
7.5 7.9 7.8 7.3

300 300 300 300
mm Ti^M DVffi DT'/R

R2550 7Jh2 T1844 7871

Depth of well (feet)
Analyzing laboratory
Laboratory number
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Well number 1N/23E-9E2

Date of collection 10-17-56; 5-30-56;5-23-55:9-l6-5^: 5-11-5^

Results in parts per million

Silica (SiOg)

Iron (Fe)

Calcium (Ca)

Magnesium (Mg)
Sodium (Na)

Potassium (k) v .;

Bicarbonate (eCO-j) '^5

Carbonate (CO^)
Sulfate (so. )

Chloride (Cl) - . '::,-'

Fluoride (F)

Nitrate (NO ) :

Boron (b) ^

Dissolved solids
Calculated
Residue on evaporation at l80°C

Hardness as CaCO
Noncarbonate hardness as CaCO->

78

153

75

87

15'+

77

137

152

26 28

3.0 2.7
191 179

3.5 3.2

82

178
167

1.2
16

.65

77

176
lit9

19'
.8

.35

626 596
610 57^
76 80

Percent sodiian

Specific conductance
(micromhos at 25 *C)

PH
Temperature (''F)

1,030 1,060 922
7.8 8.2 7.9

8U

1,050

82

1,020
8.0 8.1

85 86

Depth of veil (feet)
Ana.lyzing laboratory
Laboratory number

300 300
DWR DWR

7386 7033

300
DWR

5767

300 300
DWR DWR

R388 P523
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Well number 2N/23E-7D1

;f
1S/203-14U

W
lS/203-ll+Zl

Date of collection 5-13-62^ 7-2-10-' 4-26-33

Results in parts per iDillicn

Silica (SiOp)

Iron (Fe)

27

Calcium (Ca) 176 56
Magnesium (Mg) 62 44 ''

Sodium (Na) 118 658 .
'

Potassium (k) 3.9

Bicarbonate (HCO-,)

Carbonate (CO^)
Sulfate (SOk)

278

53 692
Chloride (Cl) U72 656 769
Fluoride (F) .5

Nitrate (noJ 8.1 ,

-

'

Boron (b) ^ .24

Dissolved solids
Calculated 1,060
Residue on evaporation at iSO^C 1,320 2,170 2,340

Hardness as CaCO^
Noncarbonate haioness

695 321 266
468

Percent sodium 27
Specific conductance

(micromhos at 25 °C) 1,920
PH 7.8
Temperature (°F) 73 '••

Depth of well (feet)
Analyzing laboratory
Laboratory number

103.4
DWR

R4478

575
AT&SFRy

10807

657
MtJD

See footnotes at end of tabxe.
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Well number lS/23E-l/a

Date of collection 6-6-62;5-l5-6i;5-l7-6o;5-17-59; 9-5-58

Results in parts per million

Silica (5102)

Iron (Fe)

Calcium (Ca) ...

"'"'

Magnesium (Mg) ';',.,^

Sodium (Na) •

"""''"

Potassium (k)

Bicarbonate (HCO, )
' /^

Carbonate (CO..,) \„r
Sulfate (SOi^r .... ';.;

Chloride (Cl) ' "'
,

',:'•''"

Fluoride (f)

Nitrate (NOo) ,.,

"'

Boron (B)

Dissolved solids
Calculated
Residue on evaporation at 180*C

Hardness as CaCO-
Woncarbonate hardness as CaCO-,

21^

Ik 15
2

207 205 ,-.

1-5 2.0

69 56 88 70 80
2 5

13i^ 178
16k 163 161 163 161

3.U 9.6
.5

1.0 1.0

636 607
628 630
^3 38 h5 h3 k2

Percent sodium
Specific conductance

(micromhos at 25 "C)

PH
Temperature (°F)

91 92

i,oUo 1,050 1,060 1,080 1,090
8.3 8.2 8.0 8.0 8.3

93 90

Depth of -well (feet)

Analyzing laboratory-

Laboratory number

685 685 685 685 635
mm mm mm mm dwr

L2853 12660 R3234 R2549 T2599
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Well number 1S/23E-1A1

Date of collection

Results in parts per million

Silica (SiOg)

Iron (Fe)

Calcium (Ca)
Magnesium (Mg)
Sodium (Na)

Potassiijm (k) , ;

Bicarbonate (HCO^)
Carbonate (CO-,)

Sulfate (SOf^r
Chloride (Cl) ".

Fluoride (f)

Nitrate (nO^)
Boron (b)

^

Dissolved solids
Calculated
Residue on evaporation at l80"C

Hardness as CaCOa
Noncarbonate hardness as CaCO-,

?-9-58 ;5-17-57 ;iO-17-56;5-50-56

26 30,

Ik Ik
1.0 2.0

202 200
3.1 2.k

79 62 68 5

56
175 170
115 166 163 163
1.8 9.0

.7
""

.32 .96
>

637 625
'

687 648
to 37 ko 38

Percent sodium
Specific conductance

(micromhos at 25 ''c)

pH
Temperature ("F)

Depth of well (feet)
Analyzing laboratory
Laboratory nxmber

91

1,080

7.7
962

b90

1,030
7.9

1,070
8.5

685 685 685 685
DWR Tjm mm dwr

T1856 8073 7385 7o4o
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Well number 1S/23E-1A1

Date of collection 10-1-55; 5-2U-55;6-13-29-/!^-2-27^

Results in parts per million

Silica (SiO ) -1

Iron (Fe)

Calcium (Ca)

Magnesium (Mg)
Sodium (Na)

Potassium (K)

Bicarbonate (HCOn)
Carbonate (CO )

Sulfate (SOi^r
Chloride (Cl)

Fluoride (f)

Nitrate (WO )

Boron (b)
"^

Dissolved solids
Calculated
Residue on evaporation at l80°C

Hardness as CaCOo
Noncarbonate hardness as CaCO-,

15 13 2lfli

1.0 3.0
210 205 372 203

2.0 2.0

3k IfU

12 7 33
17^^ 175 197 207
164 167 167 160

9.0 9.0
h.3

1.2 .93

615 608

634 625 660 622
1^0 h5

Percent sodium
Specific conductance

(micromhos at 25 "C)

PH
Temperature ("F)

b91

995
8.7

90

960
8.7

Depth of well (feet)

Analyzing laboratory
Laboratory number

685 685 685 685

DWR DWR ATScSFRy AT&SFRy

6135 5762 295^0 259^+9

See footnotes at end of table.
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Well number 1S/23E-1A2 2S/20E-8B1

Date of collection -11-10 10-30-171/

Results in parts per million

Silica (3102)

Iron (Fe)

Calcium (Ca)

Magnesium (Mg)

Sodium (Na)
Potassium (k)

Bicarbonate (hCO )

Carbonate (CO,) ^

Sulfate (SOj^)

Chloride (Cl)

Fluoride (f)

Nitrate (NO^)

Boron (b)

Dissolved solids
Calculated
Residue on evaporation at 180*C

Hardness as CaCO,
Noncarbonate hardness as CaCO-,

28

1.1

c22 82

216
29

a8ll

132

176
16k

95

766
Qk2

2.6

643 2,610
6U2 2,690
55 32k

Percent sodium
Specific conductance

(micromhos at 25 °C)

PH
Temperature ("F)

Depth of well (feet)
Analyzing laboratory
Laboratory number

3h3.^
ATScSFRy

See footnotes at end of table.
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V/ell number 2S/20E-l6Pl

10-30-17i/

2S/21E-28N1

Date of collection 2-3-56

Results in parts per million

Silica (SiOg)

Iron (Fe)

Calcium (Ca)
Magnesium (Mg)

Sodium (Na)

Potass iim (k)

Bicarbonate (HCO,)
Carbonate (CO-)
Sulfate (SO. )^

Chloride (cl)

Fluoride (f)

Nitrate (NO-.)

Boron (b)

Dissolved solids
Calculated
Residue on evaporation at 180°C

Hardness as CaCO-,

Noncarbouate baroness as CaCO-,

25

.80

27 Ikd
7.2 37

al91 390
5-2

190 63

2J+6 1,010

69 19^
1.8

2.3 2.0
2.8

662 1,820
661 1,890

97 522

Percent sodixjm 62
Specific conductance

(micromhos at 25*0) 2,6kO
pH 7.8
Temperature ("F)

Depth of well (feet) 233.0 500
Analyzing laboratory DWR
Laboratory number 6631

1. Analysis from U.S. Geological Survey Water-Supply Paper

497, p. 280-281.

2. Calculated by the Ground Water Branch from hypothetical
combinations.

3. Sampled with grab- sampler.
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